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INTRODUCTION | 


All of us rely on structures and objects made from wood. 
Our homes and werkplaces are partially, if not entirely, 
constructed from timber; most of us have wooden 
furniture} our children play with toys made from wood; 
and, both as children and adults, wood supplies our } 
recreational needs in the form of sports equipment or 

games boards and pieces. In short, wood is so 

commonplace we invariably take it for granted. 


—— 


By shaping wood with blades and cutters, woodworkers 
gain a unique insight into its specia{ qualities. For them, 
wood is anything but ordinary. It has lasting appeal, being 
both warm and pleasing to the touch, and offering a wealth 
of colour and texture that is a delight to the eye. Indeed, 
the nature of wood is such that it imparts a uniqueness to 


every workpiece —- something that cannot be said of 
precious metals. 


—s Se 


Woodworkers around the world are acutely aware that : 
certain woods are now a diminishing resource. Responsible 
action must therefore be taken to preserve what remains of 

the world's rainforests and to replant native hardwood 

trees that are becoming rarer year by year. If future 

generations of woodworkers are to inherit the same 

privileges we enjoy today, it is imperative that we take 

steps to protect and replace the sources of this precious 


raw material and that we actively support individuals and 
agencies dedicated to that end. 
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CHAPTER ONE 


WOOD THE RAW MATERIAL 


Even the most experienced woodworkers can rarely 
identify every species of timber, and the rest of us 
are generally able to recognize only the more 
commonly used woods. But-choosing the right wood 
for a project requires far more than the ability to 
recognize its colour, figure, grain pattern and texture, 
An appreciation of the wood’s working 
characteristics and potential uses not only helps 
prevent problems but can also make the work 

more pleasurable. 


In addition, a modem woodworker needs to be 
familiar with the vatious veneers and man-made 
boards that can be used as.a substitute for solid 
wood, or which may be preferable because they are 
better for the job in hand. 

It is important to ensure that woods come from wellt- 
managed sources and to be aware of which species 
are at risk. Informed choices can then be made, and 
steps taken to he!p ensure continued supplies. 


SEE ALSO 

Converting wood 12 

Drying wood 13 

Selecting wood 14 

Properties of wood 15 

Conservation of trees 16 

Softwoods 18-28 

Hardwoods 29-55 universally useful material. 
Veneers 56-63 |S 


Man-made boards 
leaf-bearing branches 
leaves produce nutrients 
ta feed the tree by 

photosynthesis 


Angiosperms — 
broadleaved trees 


The trunk supports the 
branches and is the main 
source of useful wood 


Gymnosperms — 
needle-leaved trees 


why, 


Root system 
Roots anchor the tree and 
absorb moisture and minerals 
from the soil 


THE ORIGINS OF WOOD 


WHAT MAKES A TREE? 


Trees, whether growing in forests or standing alone, not only help control our climate but also 
provide habitats for a vast number of plants and living creatures. Tree derivatives range from natural 
foodstuffs through to extracts used in manufacturing products such as resins, rubber and 
pharmaceuticals. When cut down and converted into wood, trees provide an infinitely adaptable and 


Botanically trees belong to the Spermatophyta 
{seed-bearing plants), which are subdivided into 
Gymnospermae and Angiospermae. The needle- 
leaved coniferous trees known as softwoods are 
gymnosperms, while the broadleaved trees (both 
deciduous and evergreen) known as hardwoods are 
angiosperms. All trees are perennials, which means 
they continue their growth for at least three years. 


The trunk or bole carries a crown of leaf-bearing branches 
A root system both anchors the tree in the ground and 
absorbs water and minerals to sustain it. The outer layer of 
the trunk carnes sap from the roots to the leaves 


Nutrients and 
photosynthesis 
Trees take in carbon dioxide 
from the air through pores 
in the feaves called 
stomata, and evaporation 
from the leaves draws the 
sap through minute cells 
(see right). When the green 
pigment present in leaves 
absorbs energy from 
sunlight, organic 
compounds are made from 
carbon dioxide and water 
This reaction, called 
photosynthesis, produces 
the nutrients on which a 
tree lives and at the same 
time gives off oxygen into 
the atmosphere The 
nutnent produced by the 
leaves is dispersed down 
through the tree to the 
growing parts and is also 
stored by particular cells 

It is often said that wood 
‘breathes’ and needs to be 
nourished as part of its 
maintenance. but once a 
tree Is felled it dies Any 
subsequent swelling or 
shrinking is simply a 
feaction of the wood ta its 
environment, as it absorbs 
and exudes moisture in a 
similar way to a sponge 
Wood finishes such as 
waxes and oils enhance and 
protect the surface and to 
some extent help stabilize 
movement - but they do 
not ‘feed’ the wood 


Cellular structure 

A mass of cellulose tubular 
cells bond together with an 
organic chemical cailed 
lignin to form the structure 
of the wood. These cells 
provide support for the 
tree, circulation of sap and 
food storage. They vary in 
size, shape and distribution, 
but are generally long and 
thin and run longitudinally 
with the main axis of the 
tree's trunk or branches 
Their onentation produces 
characteristics relating to 
the direction of grain, and 
the way the size and 
distribution of cells vanes 
between different species 
produces the character of 
wood textures, from fire 
to coarse 


tdentifying wood 
Examining the cells enables 
you to identify timber as a 
softwood or hardwood. The 
simple cell structure of 
softwoods is composed 
mainly of tracheid cells, 
which provide initial sap 
conduction and physical 
support. They form regular 
radiating rows and make up 
the main body of the tree 

Hardwoods have fewer 
tracheids than softwoods 
Instead, they have vessels 
of pores that conduct sap 
and fibres that give support 
to the tree 


HOW TREES GROW 


A thin fayer of living cells 
between the bark and the 
wood, called the cambium 
layer, subdivides every 
year to fonn new wood on 
the inner side and phloem 
or bast on the outside 


4 year, a new ring of 
sapwood |s built up on the 
outside of the previous 
year’s growth. At the same 
time. the old sapwood 
nearest to the centre is no 
longer used to conduct 
water and ‘s chemically 
converted into the 
heartwood that forms the 
structural spine of the tree 
The area of heartwood 
increases annually, white the 
sapwood remains around 
the same thickness dunng 
the tree's life 


Ray cells 

Ray cells, also called 
medullary rays, radiate from 
the centre of the tree. They 
cafry and store nutrients 
horizontally through the 
sapwood, in the same way 
as the cells that follow the 
axis of the trunk, Although 
the flat vertical bands 
formed by ray cells can 
hardly be detected iin 
softwoods, in some 
har@woods — such as oak, 
particularly when quarter 
Sawn — the ray celis are 
plainly vis:bie 


por 


2nd to give up moisture 


Sapwood can readi!y absorb 
Stains and preservatives 

For the woodworker, 
sapwood is inferior to 
heartwood. Fumiture makers 
ly cut it to \ 
not very resistant to fungal 
arbohydrates 


nas 


as 
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Sapwood 


The new wood. 


Annual-growth ring 


period, made up of 
large earlywood and 
3, small latewood ceils : 


The chemical substances 
that cause the dead cell 
walls to change colour — 
sometimes deeply in the 
case of hardwoods — are 
called extractives. They also 
provide some resistance to 
insect and fungal attack 


Annual rings 


The distinct 


The layer of wood 
formed in one growing 


Ray cells 

Radiating sheets of 

cells that conduct 

nutrients horizontally 

(these are also called 
 ‘meduitary rays’). 


ai its nis 


greater detail 


Earlywood 

Because earlywood {also 
called springwood) Is laid 
down in spring, at the early 
part of the growing season, 
itis the more rapid part of 
the annual-growth ring. In 
softwood, thin-walled 
tracheid cells form the bulk 
of the earlywood and 
facilitate the rapid 
conduction of sap. In 
hardwood, open tube-like 
vessels perform the same 
function. Eartywood can 
usually be recognized as the 
wider band of paler-coloured 
wood in each growth nng 


that conducts 


Phloem or bast 
The inner bark tissue 


synthesized food 


Latewood 

The latewood (or 
summerwood} grows more 
stowly, in the summertime, 
and produces thickerwalled 
cells. Their slower growth 
creates harder and usually 
darker wood, which is less 
Suitable for conducting sap 
but provides support for 
the tree 


Bark 

The outer protective 
layer of dead ceils. The 
term can also include 
the living nner tissue 


SEE ALSO 

The origins of wood 
Selecting wood 
Properties of wood 
Conseivation of trees 
Softwoods 
Hardwoods 

Veneers 

Man-made boards 


Planes of reference 

The terms refer to the 
direction of the cut in 
relation to the annual- 
growth rings 


Tangential 


Transverse 


Types of cut 

1 Plain-sawa 

2 Rift-sawn 

3 Quarter-sawn 


18-28 
29-55 


Radial 
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CONVERTING WOOD 
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Although it can take many years for a tree to grow to a commercially 
viable size, modem forestry methods can cut down, top and debark a 
straight-growing tree, such as pine, in a matter of minutes. in addition, the 
laborious task of sawing logs into boards or beams by hand in a saw-pit 
has been superseded: today milling is a highly mechanized process, where 
logs are converted into sawn timber by computer-controlled bandsaws or 


circular saws. 


MILLING TIMBER 
Most usable commercial 
wood comes from the 
trunk of the tree. Although 
larger limbs can be cut 
into logs, asymmetric 
growth tings in branches 
or slanted trunks usually 
Produce ‘reaction wood, 
which is unstable and 
warps and splits easily. 


In softwoods the annual 
ting growth ts mainly on 
the underside of the branch 
and produces ‘compression 
wood’; in hardwoods, the 
growth ts mainly on the 
upper side and is called 
‘tension wood’ 

Good-quality felled trees 
are cut into logs or butts 
and transported to local 
sawmills for conversion 
into rough-sawn timber. 
Top-quality hardwood logs 
with large even boles fetch 
high prices and are usually 
converted into veneer. Tree 
tnmmings and subgrade 
wood are generally used 
for manufactured boards 
and paper products 


Types of cut 
The main cuts produced by 
modern machine methods 
are ‘plain-sawn’' and 
“quarter-sawn’, Plain-sawn 
boards are cut at a tangent 
to the annual-growth rings, 
to display a decorative and 
distinctive elliptical figure 
Quarter-sawing reveals a 
straight figure that is 
sometimes, in hardwoods 
such as oak, crossed with a 
ribbon-like ‘flake’ figure 

Different terms are used 
for boards within the two 
categories. Plain-sawn 
timber ts also known as 
flat-sawn, flat-grain or 
slash-sawn timber. Quarter- 
sawn timber includes rift- 
sawn, comb-grain, edge- 
grain and verticalgrain 

Plain-sawn boards in 
Britain and elsewhere in 
Europe have growth rings 
meeting the face of the 
board at an angle of less 
than 45 degrees. In quarter 
sawn boards, the angle of 
growth rings to the face of 
the board s greater than 
45 degrees 

Plain-sawn boards in 
North America have growth 
TINgs meeting the face at 
an angle of less than 30 
degrees. Boards where the 
rings meet at an angle 
between 30 and 60 
degrees are called rift- 
sawn; these boards display 
straight figure with some 
ray-cell patterning and are 
sometimes referred to as 
comb grain 

True quartersawn boards 
are cut radially, with the 
annual rings perpendicular 
to the board's face, but in 
practice boards with the 
rings at an angle of not less 
than 60 degrees are 
classified as quarter-sawn 


Converting a log 
The Stability and figure of wood are determined by the 
relationship af the plane of the sawcut to the annual- 
growth rings. The most economical method of 
converting a log is to cut it ‘through and through’ (1), In 
this process, paralle| cuts are made through the length 
of the log to produce plain-sawn, nftsawn and a few 
quarter-sawn boards 

Piain-sawn logs (2) are partly cut through and 
through, producing a mixture of plain-sawn and rift- 
sawn boards 

There are a number of ways to cut a log so that it 
produces quaiter-sawn boards The ideal method's to 
cut each board parallel with the rays, like the radiating 
spokes of a wheel, but this is wasteful of timber andis 
not used commercially. The usual method 's to cut the 
log into quarters and convert each quadrant into boards 
{3). Commercial quarter-sawing first cuts the log into 
thick sections and then into quartered boards (4). 


4 Commercial quarter-sawn 
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DRYING WOOD © 


‘Seasoning’ (drying) green newly felled wood 
involves removing the free water and much of 
the bound moisture from the cell walls in order 
to stabilize the wood. This process changes the 
wood's properties, increasing its density, 


stiffness and strength. 


In newly felled wood, the 
cell walls are saturated and 
the cell cavities hold free 
water, As the wood dries, 
the free water evaporates 
from the cavities until 
moisture remains only 
within the cell walls 
Although this fibre-saturation 
point varies according to the 
species, It occurs at about 
30 per cent moisture 
content (by weight) 

Shnnkage begins when 
the moisture is lost from 
the cell walls. When the 
moisture content Is in 
balance with the relative 
humidity of its surroundings 
-— known as the equilibrium 
moisture content (EMC) — 
the wood stops losing water 
and stabilizes 

To avoid stresses and 
ensure that the EMC is at 
the appropnate level to 
prevent uneven swelling and 
shrinkage, Seasoning must 
be camied out propery. 


Air-drying 

In this traditional method, 
statks of wood are stored in 
ventilated sheds or 1n the 
open and the wood Is dned 
by natural airflow through 
the stack, The boards are 
evenly stacked on 25mm 
(tin) square spacer battens 
called ‘stickers’, spaced 
450mm (‘ft Gin) apart. For 
hardwoods, it takes 
approx:mately a year to dry 
each 25mm (tin) thickness; 
for softwoods, it takes about 
half that time. 

Airdrying reduces the 
moisture content to about 
\4 to 16 per cent, depending 
on the ambient humidity 
For interior use, the wood 
should then be drted in a 
kiln or, where possible, 
restacked and left to dry 
naturally in the environment 
in which it is to be used 


Kiin-drying 
Wood intended for interior 
use needs a moisture 
content of about 8 to 10 
per cent, sometimes 
lower. The advantage of 
kiln-drying Is that it takes 
only days or weeks to 
reduce the moisture 
conterit of wood to below 
air-dry levels; some 
woodworkers, however, 
prefer to work air-dried 
wood, Kiln-drying changes 
the colour of some woods 
— beech, for exampie, 
takes ona pink shade 
The ‘stickered’ stacks of 
boards are loaded onto 
trolleys and rolled inte the 
kiln, where a carefully 
controlled mixture of hot 


Air-dtying at home 
Constuct an even stack of 
‘stickered’ boards for air to 
pass through 


alr and steam is pumped 
through the piled wood 
and the humidity is 
gradually reduced toa 
specified moisture 
content. Wood dried to 
below air-dry jevels will try 
to take up moisture jf left 
exposed — which is why 
kiln-dried wood is best 
stored in the environment 
where it will be used 


Checking moisture content 

The moisture content of wood is given as a 
percentage of its oven-dry weight. This Is calculated 
by comparing the original weight of a sample biock of 
newly felled wood {preferably taken from the middle 
of the board rather than the ends, which may be 
drier) with the weight of the same sample after it has 
been fully dried in an oven. To find the lost weight, 
subtract the dry weight from the original weight. The 
following formula is used to calculate the moisture- 


content percentage 


L607 
DUAL 


DEPTH 


MODISTURE 
AETER 


Moisture meters 

A moisture meter Is a 
convenient tool for 
checking moisture 
content. The meter 
measures the electrical 
resistance of the moist 
wood and provides an 
instant reading of the 
moisture-content 
percentage. Insert the 
tool's electrodes into the 
wood at vartous points 
along the board to check 
the average level. as not 
all parts of the board dry 
at the same rate 


Shrinkage movement 
Sections of wood distart 
differently, depending on 
growth-ring orrentation 


Boards 
Cross bearers 


Supports 


Stability 

Because wood shrinks as it dnes, the shape of a board 
can change or ‘meve’ as shrinkage takes place. In 
generat, wood shninks roughly twice as much along the 
line of the annual nngs as It does across them 
Tangentially cut plain-sawn boards shrink more in their 
width, whereas quarte-sawn boards shrink only slightly 
in width and very little in thickness 

Shnnkage can also cause boards to distort. The 
concentric growth rings of a tangentially cut plain-sawn 
board run approximately edge to edge and have 
different lengths; the longer outer rings shrink more 
than the inner rings, so the board tends to ‘cup’ (bend 
across Its width), Square sections of wood may 
become parallelogram-shaped, and round sections can 
become oval, 

Because the growth rings of a quartered board run 
from face to face and are virtually the same length, 
less distortion takes place. This stability makes 
quartered boards the first choice for flooring and 
furniture-making 


Commercial air-drying 
Sawn boards are dried by natural airflow through the stack 
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Honeycomb checks 
These occur when the 
outside of the board 
stabilizes before the inside 
iS dry. The inside shrinks 
more than the outside, 
which usually results in 
tom internal fibres 


Surface checking 
This is usually found along 
the rays, It is caused by too 
rapid drying of the surface 


SELECTING WOOD 


Prereritr tet rrree reer FOF e Rn ewe nent ewan 


Timber suppliers usually stock the softwoods most commonly used for carpentry and joinery - 
spruce, fir and pine. They are generally sold as dimension stock or dressed stock, the trade terms 
for sawn or surface-planed sections cut to standard sizes. One or more faces may be surfaced. 


Most hardwoods are sold as boards of random width and 
length, although some species can be bought as dirnension 
stock. Dimension timber is sold in 300mm or 1 ft units. 
Check which system of measurement your supplier uses. as 
the metnc unit is about 5mm (Vain) shorter than an imperial 
foot. Whichever system you use, always allow extra length 
for waste and selection. When working out your timber 
requirements, remember that planing removes at least 3mm 
(3/sin) from each face of the wood, making the actual width 
and thickness less than the nominal (sawn) size quoted by 
the merchant, The jength, however. is always as Quoted. 


Checking for defects 

(f wood ts not dried carefully, stresses can spoil its 
appearance and make it difficult to work. insufficient drying 
can cause warping and splitting, Check the surface for faults, 
such as splits, knots and uneven grain. Look along the length 
to test for twisting or bowing. Look for evidence of insect 
attack or traces of fungal growth, and for water stains. 


Shakes 


the annual-grawth rings 


End splits 
Such splits are common 
defects, caused by exposed 
ends drying too rapidly. 
Sealing the ends of stacked 
boards with waterproof 
paint can prevent this type 
of splitting 


Bowing or warping 
This is caused by poor 
seasoning, especially when 
boards have been stacked 
incorrectly. Reaction wood is 
also prone to twistor ‘cast’ 
when cut or dried. 


These splits in the structure 
of the wood are caused by 

growth defects or shrinkage 
stresses, Cup or ring shakes 
are splits that open between 


Grading wood 

Softwoods are graded for evenness of grain and the 
amount of allowable defects, such as knots. For 
general woodworking, the ‘appearance’ and ‘non- 
stress’ grades are probably the most useful. Stress- 
graded softwoods are rated for stnictural use where 
strength is important. The trade term ‘clear timber’ ts 
used for knot-free or defect-free wood, but is not 
usually available from suppliers unless specified 

Hardwoods are graded by the area of defect-free 
wood - the greater the area, the higher the grade. The 
most suitable grades for general woodworking are 
‘firsts’ and FAS (‘firsts and seconds’}. 

Although specialist firms supply wood by mail order, 
personal selection is the best option. Take a block plane 
with you when buying timber, so you can expose a 
small area of wood to check colour and grain 


Ingrown bark 
This can mar the 
wood $ appearance 
and weaken its 
structure 


: Dead or encased knots 
» : These are the-rematns of 
? dead branch stumps 

overgrown by new annual- 
growth rings. The wood 
surrounding a knot has 
irregular grain and is 
difficult to work. 


PROPER Mino (Or WOOD. 


Aenean ne eeeneeeneeee PPreerreerrieirrr ss 


PrEtrererireeterii ttt) PPeereeT Titre ri ete etter 


In many woodworking projects, the grain pattern, colour and texture are the most important 
factors when deciding which woods to work. Although equally important, the strength and 
working characteristics are often a secondary consideration — and when using veneer, the 


appearance is all. 


Working wood is a constant process of discovery and leaning. Each piece is unique: every 
section of wood taken from the same tree, even from the same board, will be different and a 
challenge to the woodworker’s skills. You can only gain a full understanding of wood’s 
properties by working it and experiencing the way it behaves. 


Grain 

The mass of the wood's cell structure constitutes the grain 
of the wood, which follows the main axis of the tree's trunk. 
The disposition and degree of orientation of the longitudinal 
cells create different types of grain 

Trees with straight and even growth produce straight- 
grained wood. When cells deviate from the main axis of 
the tree, they produce cross-grained wood. Spiral grain 
comes from trees that twist as they grow: when this spiral 
growth veers from one angie to another. each change taking 
place over a few annual.growth rings, the result is 
interlocked grain. Wavy grain - which has short even waves 
— and irregular curly grain occur in trees with an undulating 
cell structure 

Witd grain is created when the ceils change direction 
throughout the wood; irregular-grained woods of this kind 
can be difficuit to work, 

Random and undulating grain make various patterns, 
depending on the angie to the surface of the wood and the 
ight reflectivity of the cell structure. Boards with these 
configurations are particularly valued for veneer. 


Figure 
The term ‘grain’ is also used to describe the appearance of 
wood; however, what Is really being referred to is a 
combination of natural features collectively known as the 
figure. These features include the difference in growth 
between the earlywood and latewood, the way colour is 
distributed, the density, concentricity or eccentricity of the 
annual-growth rings, the effect of disease or damage, and 
how the wood has been converted 

When tree trunks are cut tangentially, the plain-sawn 
boards display a U-shaped pattern. When the trunk Is cut 
radially or quarter-sawn, the series of paratlel lines usually 
produces a less distinctive pattern. 


The fork where the main stem of the tree and a branch 
meet provides cur! (or crotch) figure that is sought-after for 
veneer, Burr wood, an abnormal growth on the side of a 
tree caused by injury, is also used for veneer. It is popular 
among woodturners — as is the random-grain figure of 
stumpwood, from the base of the trunk or roots. 


Texture 

Texture refers to the relative size of the wood's cells. Fine- 
textured woods have smal! closely spaced ceils, while 
coarse-textured woods have relatively large cells. Texture 
also denotes the distribution of the cells in relation to the 
annual-growth rings. A wood where the difference 
between earlywood and latewood is marked has an uneven 
texture; one with only slight contrast in the growth rings is 
even-textured 

Coarse-textured woods, such as oak or ash, tend to have 
finer cells and are also lighter and softer when they are 
slow-grown. Fast-grown trees usually produce a more 
distinctive figure and harder, stronger, heavier wood. 

The difference in texture between earlywood and 
latewood is important to the woodworker, as the lighter 
weight earlywood is easier to cut than the denser 
latewood. If tool-cutting edges are kept sharp, this should 
minimize problems; but latewood can be left proud of the 
earlywood when finished with a power sander. Woods that 
have even-textured growth rings are generally the easiest 
to work and finish 


Durability 

Durability refers to a wood's performance when it is in 
contact with soil. Perishable wood ts rated at less than 5 
years, very durable at 25 years or more. The durability of a 
species can vary according to the level of exposure arid 
climatic conditions. 


—— 


Mee OO ie Ue snassescpdscstlasanverssest dbere taeesseios 
¢ Planing ‘with the grain’ means planing with the 
fibres of the wood parallel to or sloping away from 
the direction of the cutting action — resultingin a 
smooth trouble-free cut. 


¢ Planing ‘against the grain’ means planing with the 
fibres sloping towards the direction of the cutting 
action — which produces a rough cut 


* Sawing ‘with the grain’ means cutting in the same 
direction as the fibres 


* Sawing or planing ‘across the grain’ means sawing 
or planing more or less at right angles to the grain of 
the wood 


Planing with the grain 


wenee Pree ee eee ere rer re  ier 


Hardwood porosity 

The distribution of 
hardwood cells can have a 
marked effect on wood 
texture. ‘Ring-porous’ 
hardwoods, such as oak or 
ash, have clearly defined 
rings of large vessels in the 
earlywood, and dense fibres 
and cell tissue in the 
latewood. This makes them 
more difficult to finish than 
‘diffuse-porous’ woods, 
such as beech, where the 
vessels and fibres are 
relatively evenly distributed. 
Although woods like 
mahogany can be diffuse- 
porous, their larger cells 
often make them more 
coarse-textured. 
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Gas burid-up 

Carbon dioxide and CFCs in 
the atmosphere prevent heat 
fadiating into space 


CONSERVATION OF TREES _ 


TOO R ERROR Eee ethan wen eee eeeeeeee seeeeeeenne 


Trees play a vital part in regulating our environment, and the products derived from them feature 
prominently in alf our lives. Increasing ecological awareness has highlighted the plight of forests 
endangered by overcutting and pollution and the importance of developing more sustainable energy 
sources and controlling carbon-dioxide emissions and other pollutants. 


Environmental threats 
Carbon dioxide, a by-product of burning fossi! fuels, makes 
up part of the Earth’s atmosphere. Living trees absorb this 
gas, which helps maintain the natural balance of the 
atmosphere. However, the level of carbon dioxide Is rising 
faster than can be naturally absorbed — leading to the 
‘greenhouse effect’, whereby carbon dioxide and other gases 
trap the Earth's radiated heat, causing global warming 

In the southern hemisphere, logging and the deliberate 
burning of Amazonian rainforests to clear tand for large-scale 
farming and cattle ranching not only reduce the stock of 
wurgin forest but aiso contnbute to the greenhouse effect 
Polluted air from industnes in the northern hemisphere 
produces acid rain that is kiling entire forests 


Growing concems 
Depending on who you speak to, the survival of tropical 
hardwoods and even some South Amencan softwoods is 
either in crisis and at the point of collapse or Is being 
responsibly managed The reality is somewhere in between 
Environmental groups have drawn the world’s attention to 
the mass defoliation of tropical forests. However, a complete 
ban on imported tropical hardwoods, as some propose. 
would damage the timber trade and deprive developing 
countnes of revenue. In addition, more trees are destroyed 


CITES REGULATIONS 
At the time of writing, the only international 
conservation regulations to be implemented are 
those evolved by CITES (the Convention on 
International Trade in Endangered Species of Wild 
Flora and Fauna). The CITES regulations have three 
graded appendices. Every two years all species listed 
in the three appendices are reviewed and additions 
and deletions made 


e Appendix | lists species threatened with extinction. 
Ail commercial imports. exports and sales of these 
species are profubited, including seeds and 
manufactured products (both new and antique). 


e Appendix |I lists species that may become 
threatened if trade in them ts not controlled and 
monitored, Any export of these species must be 
accompanied by an Export Certificate :ssued by a 
government authority of the exporting country, after 
investigation showing that the specimen was legally 
obtained and that export would not be detrimental to 
the survival of the species. Importers must obtain a 


by focal burning than by logging or by felling for export 
Multinational mining and dam-construction projects also 


contribute to the problem. as does the pulping industry, by 


stripping mixed virgin forest for monoculture reforestation 


Radiated heat 

Some low-frequency radiated 
heat escapes, but the rest is 
trapped by gases in the 
atmosphere, contributing to 
global warming 


Radiation from the sun 


to the Earth's surface 


The greenhouse effect 


Light and heat from the sun 
pass through the atmosphere 


CITES Import Certificate 


© Appendix III lists species noted by any country to 
whieh they are indigenous as threatened or at risk. 
Listing in Appendix III provides the country witha 
measure of contro! over the amount exported 
Importers must have a CITES Import Certificate 


The timber trade 
Trees are a renewable 
resource, and responsible 
programmes could ensure 
a continued supply of 
tropical hardwoods, There 
Is Increasing pressure on 
timber producers, 
suppliers and users to 
trade in and make use of 
only those woods that 
come from ceftifiable 
managed sources 
Organizations such as 
the Forest Stewardship 
Council and Forests 
Forever include timber 
traders and suppliers 
among their ranks and aim 
to increase wood users’ 


responsibility for, and 
knowledge about, their 
material Both of these 
groups are in the process 
of devising methods of 
certifying tropical, 
temperate and boreal 
woods according to the 
way they are grown and 
managed by foresters and 
timber companies 


USING ALTERNATIVES 


For the woodworker, 

CITES regulations mean 

that, in future, certain 

exotic timbers will be 

found only among old 

stock or as reclaimed 

timber. it is therefore 

worth considering the 

use of alternative timbers 

and those producedin 

temperate zones. Timber 

suppliers will advise you 

about altemative woods Recycled timber 
6nd onthe availability of > hel stair 
tropical hardwoods from 

reputable sources, and so 

help you fo ‘act locally, 

think globally’ 


Temperate hardwoods 


Endangered species 


Slash-and-bum forest 
clearance by fire 
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Softwood seedling 


Yellow cedar 
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Larch 


SOFTWOODS OF THE WORLD 


Softwood timber comes from coniferous (cone-bearing) trees belonging to the botanical group 
Gymnospennae — plants that have exposed seeds. It is this scientific grouping, rather than their 
physical properties, that determines which trees are classed as softwoods. When converted into 
boards, softwoods can be identified by their relatively light colours, ranging from pale yellow to 
reddish brown. Other characteristic features are the grain pattern created by the change in colour 
and density of the eatlywood and latewood. 


Softwood-producing 
regions of the world 

The majority of the world’s 
commercial softwoods 
come from countries in 
the northem hemisphere. 
These range from the Arctic 
and subarctic regions of 
Europe and North Amenca 
down to the southeastern 
United States 


Distribution of softwoods 


WB Coniferous forest 


Mixed forest (conterous and 
deciduous broadleaved trees) 


Parana pine 


Hoop pine 


Cultivated softwoods 
Grafting, crossbreeding and 
carefully controlled 
pollination are just some of 
the methods used today to 
produce fast-growing trees 
Softwoads are cheaper than 
hardwoods and are used in 
building construction, joinery 
and the manufacture of 
paper and fibreboard 


Cone-bearing trees 
Although cone-bearing trees 
are mostly depicted as 
having a tall, pointed outline, 
this ts not tre of all conifers 
Most are evergreens, with 
narrow, needie-shape leaves 


( BOTANICAL CLASSIFICATION Ss (daciahsSocylekdbesasbeccnagelon 
The softwood sampies on the following pages are 
listed alphabetically by the botanical classification of 
each genus and species. These are given in smail type 
below the heading, which is the main commercial 
name. Other local or commercial names appear at the 
beginning of the text. 


Colour changes 

It is the nature of wood to be as vaned in its colour as 
in its figure and texture, Furthermore, the colour alters 
In time, becoming lighter or darker. However, the most 
dramatic changes occur when a finish 1s applied — even 
a Clear finish enriches and slightly darkens natural 
Colours, With the description of each species, you will 
find a square photograph showing what the wood looks 


like before and after the application of a clear finish J 


Buying softwood boards 
Local sawmils will sell you 
whole home-grown timber 
boards, These can come 
complete with bark and 
waney edge (the uncut edge 
of the board), In contrast, 
imported boards are usually 
supplied debarked or 
sQuare-edged 


Waneyedge 


SILVER FIR 


Abies alba 


Other names: Whitewood, 

Sout rees: Sout hern E1 ‘urope, “Central ‘Europe. ~ 
Characteristics ‘of: the tree: A Straight. thin ‘tree, ‘growing to about 
40m (130ft) 1 in height and 1m {3ft 3in) in diameter, losing its lower 


Characteristics of the wood: The almost colourless pale-cream wood 
bears a resemblance to Norway spruce (Picea abies), with straight 
grain an a fine texture. However, it is prone to knots and is not 


Workability: it can be worked. easily, using ‘sharp ‘handtosls. and 
machine. tools Ceeae a very smooth finish, It glues well. 


Agathis spp. 


Other names: North Queensland kaua, South Queensland kauri. 
Characteristics of the tree: Although It can grow to more than 45m ¥ 
{150ft) high and 1.5m (5ft) in diameter, overcutting has led to a scarcity 
of larger trees; rnedium-sizeones are the most common. 
Characteristics ‘of the wood: The straight- grained wood {snot 
durable and varies in colour from pale cream-brown to pinkish brown, 
with a fine, even texture and lustrous, SUCSGER coy weil ah ee: 


ota n sure decease 


Workability: it can be a ee readily and brought to a fine. smooth 
finish using haridtools and machine tools. It gues well, 

Fin hing: lt accepts stains and paints ‘well, and can be polished to an 
excellent finish. 

Average dried weight: 480kg/m> (BOlb/t). 


Araucaria angustifolia 


Other names: Brazilian pi Fe OO RT a z 
Sources: Brazil, Argentina, Para Quay. eee csneessnsneenensunennnesnase 
Characteristics of the tree: Itcan reach about 36m (120ft) in height, 
with a flat crown of foliage at its top. The long, straight trunk can be up 
LO RCE A "1 ee a re 
Charactetistics of the wood: The mostly knot-free wood has barely 
perceptible growth rings. an even texture and straight grain. It is not 
durable, and must be well-seasoned to avoid large boards buckling. The 
core of the heartwood is dark brown, often flecked with streaks of 


andtools and machine tools. It glues well. 


HOOPAAING 


wtaesbennesd pagan the sah ey teneanesasbabbecessbanseneernns tere reeeeeenh en Peele hene eer Pabedeesreessawsacberatnnbeieienpes, one 


Araucaria cunninghamil 


Other names: Queensland Pines asco snsstnetesnesstgntertnnasatan 
Sources: Australia, Papua New Guinea. be cca a. 
Characteristics of the tree: This tall. elegant tree, with tufts of foliage 
at the tips of thin branches, is not a true pine. The average height is 
about 30m {100ft), the trunk, diameter is about Im (ft Sin 
Characteristics of the wood: The versatile wood 's not durable; thas — 
straight grain and a fine texture. The heartwood 1s yelowbrewn in 


pattern-making, plywood. oo. NBs sateen i= eatin 
Workability: !f the cutting edges of handtools and machine tools are 
kept sharp to avoid tearing grain around fine knots, the wood can be 


worked easily. It QIues Wet a  csceseeeeanseeseuneaneusstene ER ee 


Finishing: {t accepts paints and stains well, and can be polished to an 
attractive finish, 


CEDAR OF LEBANON 


YELLOW CEDAR 


Seerrericterivtteriertreviietierttetrttiiretieterrertirirtt rierrttier tei trit i otic i ric iorer i ererer tits 


have farge jow-growing branches and a distinctive broad crown of 
foliage. {t can reach a height of about 40m !130ft) and a diameter of 
SOG NUS UNF Nein Oe tian ak te ME a des WE 988 Spins 
Characteristics of the wood: The aromatic wood is soft and durable, 
though bnttle, with straight grain that is often clearly marked by the 
contrast between earlywood and latewood, The heartwood has a 
medium-fine texture and is light brown in colour. eee 
Common uses: Building construction, joinery, interior and 

Workability: Although it can be worked easily with handtools and 
machine tools and sands well, knots can be difficult to work, 
Finishing: \t accepts paints and stains well, and can be polished to a 


slowly to 30m (100ft) in height and about 1m (3ft 3in) in diameter. 
Characteristics of the wood: The durable pale-yellow wood has 
Straight grain and an even texture. When dry, it is stiff, stable, relatively 
light and very strong. It wears well and is resistant to decey. 
Common uses: Furniture, veneers and high-class joinery idoors, 

windows, flooring, decorative panelling and mouldings), boatbuilding, 


net eeetee 


Average dried weight: 500kQ/nY (3 TDM) ac ssncesosmecserteneens 


Sources: New. Zealand. i ye 
Characteristics of the tree: This tall ‘straight: growing tree can reach 
36m (120ft) in height. It has a long, clean trunk that can be as large as 
2.5m (8ft) in diameter. are 
Characteristics of the wood: The moderately ‘durable wood has 
straight grain and a fine even texture, with pale-yellow sapwood that 
darkens toa reddish-brown heartwood. The colour of the somewhat 
indistinct figure, with patches and streaks of brown and yellow 
blending together. lightens and fades on exposure to light. . 
Common uses: Interior furniture, decorative veneer, turnery, “panelling, 
leo ele Ao icon ter OE TE eee OR eee te ni | 
Workability: It can be worked well with handtools and machine tools. 
It can be planed to a fine texture and brought to a smooth finish. It 
glues well. “ 
Finishing: ‘it can be stained. satisfactorily, and finished well with paints 
or polishes. 


LARCH | 


Cuts decidua 


sheds its needies in winter. it grows to about 45m (150%) in height. 
with a straight cylindrical trunk about 1", (3ft Sin} in siameter 
Characteristics of the wood: The resinous wood Is straight-grained 
and uniformly textured; it is relatively durable in outside use. The 
sapwood is narrow and light-coloured, the heartwood orange-red, 
Hard knots may joosen after the seasoning process and can blunt 


Common uses: Boat pianking, pit props, joinery (including Staircases, — 

flooring, and door and window frames), posts, fencing. 

Workability: The wood can be worked relatively easily with handtools 

and machine tools; it sands well, although hard latewood grain may be 

left L proud ¢ of the surface. 
ing: Itcanb 
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NORWAY SPRUCE _ SITKA SPRUCE 


Picea abies Picea sitchensis 

Other names: European whitewood, European spruce, whitewood. |. Other names: Silver Spe. oo sssssssenssenastneenreesstenemeaeen 

7 ‘Sources: Canada, US Wea 
Characteristics ‘of the tree: This important timber- -producing tree has Characteristics of the tree: This ‘widely ‘cultivated tree can reach a 

an average height of 36m (120ft) but can grow to 60m (200ft) in height of 87m (290ft), witha buttressed trunk of up to 5m (16ft) in 
favourable conditions, Young trees provide the source of the traditional diam eter, although most fast-grown tres are smaller, ie 
Christmas tree, we Characteristics of the wood: The non-durable wood is usually 
Characteristics of the wood: The non-durable, lustrous wood is Straight-grained and even-textured, with cream-white sapwood and 
straight-grained and even-textured, with almost-white sapwood and slightly pink heartwood, |tcan be steam-bent and is relatively light and 
pale yellow-brown heartwood. The strength properties are similar to the strong, with good elasticity. 

European redwood (Pinus sylvestris), but with less prominent annuai- Common uses: Building construction, ‘interior joinery, ‘aircraft and 
growth rings. Peet giders, boatbuilding, musical instruments, plywood. Ayo 
Common uses: Interior building construction. flooring, ‘boxes, Workability: !t can be worked easily with handtools and ‘machine 
plywood. Slow-grown wood js used for piano soundboards and the tools. but cutting edges must be kept sharp to avoid tearing bands of 


y: It can be aatred easily with handtools and machine Finishing: “t stains pe and can be finished satisfactorily with paints 


fools, and Cuts cleanly, It glues well “, and varnishes. 
Finishing: It accepts stains well, and can be finished satisfacton'| ly ‘with Average ¢ dried ‘weight: 450kg/m' ( (281b/e). 


PIR A ON a Nee gps pois Aun bad in sk-sba ilak gi 
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SUGAR PINE _ 


Pinus Jambertiana 

Other mames: Califormian Sugar Ue cscsnuneeunsenunnntnnnnsunen 
NM eres siincesctitdank Si seis Rt ICE gu RTS 
Characteristics of the tree: |t typically reaches about 45m (150ft) in 
height and, tm (ft Sin) in. ameter a eessesctesstisntsenenneemetnasen es 
Characteristics of the wood: The even-grained wood is moderately 
soft, with a medium texture. It is not durabie. The sapwood is white, 
and the heartwood a pale-brown to reddish-brown COMO casa 
2S: LIGA DUNGIrg Co IO CRY a eee ee Ne, 
: Because of its softn ting edges must be kept 
sharp to avoid tearing the wood; otherwise, it can be worked well with 
hangtools and machine tools. It Ques Wet a aeessnnereesesreestsesse 
Finishing: It can be brought to a satisfactory finish with stains, paints, 
Average dried weight: 420ka/m (26) /f). 


WESTERN 


even texture, with fine resin-duct lines. It is not durable. Both 
earlywood and latewood are pale yellow to reddish brown in colour. |n 
many fespects it is similar to yellow pine (Pinus strobus), but it is 
tougher and shrinks SHQnty Mt sc ceecsansececeevenne 
Common uses: Building construction, joinery lincludingdoors, 
windows and moulded skirting boards), boatbuilding, built-in furniture, 


[ELIA | ARR STO Le VERMEER eens 
Finishing: It accepts paints and varnishes well, and can be polished to 


PONDEROSA PINE 


Pinus ponderosa 


Other names: British Columbian soft pine (Canada); Western yellow 


pine. Calformian white pine (ISA a oscecssceescsateensetenturssnsenean es 


Sources: 


Charact eristics of the tree: This tree ‘can reach 70m (230) ‘in ‘height. a 


a typical straight trunk is about 750mm ({2ft Gin} in diameter, It has an 
open conical-shape crown. 


Characteristics of the wood: The non- -durabie- wood can be knotty . 


and has resin ducts showing up as fime dark lines on board surfaces 
The wide pale-yellow sapwood is soft and even-textured. The heart- 


wood is resnous, heavier, and 8 deep-yellow to reddish-brown colour. 


Common uses: Sapwood for pattern-making, doors. furniture, turnery 
Heartwood for joinery and building constuction. 


Workability: ‘Both sapwood and heattwood can be worked well with 


handtools and machine toots, but knots can cause problems when 
planing. It. glues wa 


Finishing: It takes paints and vamishes. satisfactorily, ‘but resinous 


wood needs, a sealer noe finishing. 


YELLOW PINE 


Pinus strobus 


Other names: Quebec pine, Weymouth pine (UK); Eastern white pine, 
Northern white pine (USA) a. sssncseensnecculsisiens eeu ese teceetomeburseesannes 


Characteristics of the tree: It grows to about 30m (100ft) in height 
and up to 1m (3ft 3in) in diameter, Keg 
Characteristics of the wood: Although the wood is soft, weak and 
not durable, it is stable. It has straight grain, a fine even texture, fine 
resin-duct marks, and inconspicuous annual-growth rings. The colour 
varies from pale yellow to pale brown. 7 
Common uses: High- -class fornery. light building construction, ‘furniture, 
engineering, pattern-making, carving. o_ 
Workability: It can be worked easily with handtoo!s: and ‘machine 
tools, providing they are kept sharp. It glues well, ss 
Finishing: | It accepts § stains. , paints a and varnishes, and polishes \ well. ett 


EUROPEAN 


REDWOOD 


Characteristics of the wood: Although the resinous wood Is stable 4 


and strong, it is not durable unless treated. The sapwood 's a light 
white-yellow colour, and the heartwood varies from yellow-brown to 
reddish brown; there is a distinct figure, with light earlywood and 
feddish latewood. The light colauring meliows with time. 


Common uses: Building construction, interior joinery, tumnery, ply- 


wood. Selected knot-free timber ss used for furniture, 


Workability: Although knots and resin can cause problems, the wood 


: It stains satisfactorily, but resin and latewood can prove 
resistant. It accepts paints and varnishes well, and can be polished to a 


$: British Columbian, 
Characteristics of the tree: The average height is about 60m (2008), 
but some trees reach 90m (300ft). Trunks of forest-grown trees can be 
up to 2m (6ft 6in) in diameter. and are free of branches for much of 
SPIE Hei. ssesacoeery ert baeeestanentsceiece seaaraeerrs-< eck naa 
Characteristics of the wood: The straight-grained reddish-brown 
wood is moderately durable, with distinctive earlywood and latewood 


foe aadapanestcenney 

wes 

sharp cutting edges, and glues satisfactonly. it can be finished smooth, i 
but latewood may be left proud of the surface after sanding. 
Finishing: Latewood can be resistant to stains; earlywood takes them | 


Sequoia sempervirens 


Other names: Calitornian redwood. 
Sources: USA, 


Characteristics of the tree: This magnificent straght tree grows to 


about 100m (300ft) in Height. The buttressed trunk with short drooping 
branoties can exceed 4.5m (15ft} in diameter; even the distinctive red- 
fissured bark can be more than 300mm (ft) thick, 


Characteristics of the wood: Despite being relatively soft, the 


straight- grained reddish-brown wood is durable and suitable for extenor 
use. The texture can vary from fine and even to quite coarse, and there 


Common uses: Exterior cladding and shingles, interior joinery, coffins, 
fence posts. 


Workability: So long as cutting edges are kept sharp to prevent break- 


out along the cut, it can be worked well with handtools and machine 


aah ate Ph bb ee Leanne ree teabgns sea rtt re een eaneneeneennes 


reset caseeceattatesGne ters cetuarn wees topasesaaveseasauswesesusaeenwer ry =sCovesvanaroeesrnassanreesadviass seewaseas crew 


Characteristics of the tree: The yew is the longest-living European 
tree (one specimen in Austria is over 3.500 years old). It grews to an 
average height of 15m (50ft), with dense evergreen foliage and a short 
trunk of up to 6.1m (20ft) in diameter, deeply fluted where intergrown: 


‘ough and durabie, 1a) 
with a decorative growth pattern, orange-red heartwood and a distinct 
light-coloured sapwood - which often appears in irregularly shaped 
boards, along with holes, small knots an@ bark inclusions. It is a good 


re eeeenen races weneWssaetsers sewenevecnsesVarerstecnecretsnaotsnsecengengenseeearpasentimecnaasadschdrensnaseenneed as eey 


Workability: Straight-grained wood can be machined and hand-worked 
to.a smooth finish, but irregular grained wood can tear and be difficult 
fo werk. Its oly nature means care must be taken with gluing. 
Finishing: |t accepts stains satisfactorily, and can be polished to an 
SCORE OTT Or eccrulaak dace ra ce ee 
Average dried weight: 670KQ/7) (4210 tt a saenntsnenene 


WESTERN 


RED CEDAR 


Thuja plicata 


Other names: Giant arbor vitae (USA); red cedar (Canada); British 
Columbian red cedar (UK). sign. Pt Ga Coa 
Sources: USA, Canada, "UK, “New Zealand. es wa 
Characteristics of the tree: This large, Conically ‘shaped, “densely _ 
foliated tree reaches a height of up to 75m (250ft) and a diameter of up 
to 2.5m (8ft} ie 
Characteristics of the wood: ‘Although relatively soft and brittle, ‘the. 
non-resinous aromatic wood is durable; afterlong exposure to 
weathering, its reddish-brown ¢olour fades to silver-grey. It has straight 
grain anda coarse texture. 

Common uses: Shingles, “exterior ‘boarding, ‘construction, “furniture, 
cladding and decking, intenor pare lling. _ _ 
Workability: It is easily worked with handtools and machine tools, and 
ce ig g and can be brought to 
agood finish 


WESTERN 


HEMILOCK 9 


Tauop heterophylla 


Other names: Pacific hemiock, British Columbia inhemlock. 
Sources: 
Characteristics ‘of thes ‘tree: This tall, “straight, elegant tree with. a 
distinctive drooping top can reach 60m (200ft) in height and 2m (en Gin), 
in diameter. It produces large pieces of timber 
Characteristics of the wood: The even-textured straght- grained 
wood is not durable and must be treated before exterior use. Pale 
brown and semi-lustrous, it is knot-free and non-resinous, with 
relatively distinetive growth tings. 

Common wi: Joinery, plywood, ‘building ‘construction (were iis 


vite | 
, 
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HARDWOODS OF THE WORLD 


ee ete ee eee ee ee ete e eee seat ee Bestest ene see es ereaseensetesesese Pererrere rir re rier errr rrr tT 


Hardwood trees belong to the botanical group Angiospermae - flowering broadleaved plants. 
Although it is this scientific grouping that determines which trees are classed as hardwoods, it is true 
that most hardwoods are harder than softwood timbers. The greatest exception to this nile is balsa: 
the tree belongs to the botanical hardwood group, yet it has the softest timber commercially available 


from either group. 


Most broadleaved trees grown in temperate zones are deciduous, losing their leaves in winter; 
some, however, have developed into evergreens. Broadleaved trees grown in tropical forests are 


mainly evergreen. 


Hard maple Boxwood Balsa 
Temperate lemperate Tropical 
deciduous evergreen deciduous 


Harvesting hardwoods 

Of the thousands of species of hardwood trees found 
throughout the world, only a few hundred are harvested for 
commerciat use. Because hardwoods are generally more 
durable than softwoods and have a wider range of colour, 
texture and figure. they are sought-after and expensive 
Highly pnzed, and increasingly rarer, exotic woods are often 
converted into veneer to satisfy demand 


+ — 


Pa Endangered species 

Overproduction and a lack of international 
regulatory cooperation have led to a severe shortage of 
many tropical hardwoods, In the following pages, those 
species marked with a felled-tree symbol are most at 

risk, check with suppliers that their woods come from 
ceftified sources. Some species may be available oniy 

as recycled timber 


Regenerating hardwood forests 

Young trees are planted and tended tn the natural 
environment of a tropical forest. to maintain hardwood 
stocks for future generations 


Hardwood-producing regions of the word 

Climate is the primary factor in determining where species 
grow. For the most part, deciduous broadleaved trees grow 
in the temperate northern hemisphere whereas broadileaved 
evergreens are found in the southern hemisphere and 
tropical regions 


Distribution of hardwoods 
(3 Evergreen broadteaved forest 
BS Deciduous broadieaved forest 
DD Mixed broadteaved forest fevergreen and deciduous} 
WB Mixed forest (caniferous and deciduous broadieaved trees} 


Rear ee eC ON elie tossed Gal arg agmter ean cotta 


The hardwood samples on the following pages are listed alphabetically by the 
botanical classification of each genus and species, These are given in small type 
below the heading, which is the main commercial name, Other local or commercial 
names appear at the beginning of the text 


Colour changes 
Wood is as varied in its colour as in its figure and texture Furthermore, the cojour alters 
in time, becoming lighter os darker. However, the most dramatic changes occur when a 
finish is applied — even a clear finish ennches and siightly darkens natural colours. With 
the description of each species, you will find a square photograph showing what the 
woodlooks like before and after the application of a clear finish 


EUROPEAN 


SYCAMORE 


PPP PPP eee rier er rire rr errr rir rir t irri) 


Acer pseudoplatanus 


Other narnes: Plane (Scotland), sycamore plane, great maple (UK)... 
Sources: Europe, We 
Characteristics of the tree: A medium-size tree, it reaches a height of 
20m (DOH) end hase diameter ot Sm ABT. seotcgessttemstorahatbr oe 
Characteristics of the wood: The lustrous white to Yellowish-white 
wood is not durable and is unsuitable for extenor use, but it is good for 
steam-bending. It has a fine even texture. Although it is generally 
Straight-grained, wavy grain produces the fiddteback figure prized for 
violin backs... 


Common uses: furnery, furniture, flooring, veneer, kitchen utensis.. 


Workability: {tcan be worked well with handtools and machine tools, 


SOFT MAPLE 


eee et pete w et weer c ees ent eres tesa se set ussaserererensrisusne Waele’ Pu's « oy, 
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Acer rubrum 


. 


Other names: Red maple (USA, Canadas cscs 

Sources: USA, Canada. ceenssose ric oncerenee 

Characteristics of the tree: This medium-size tree can reach 23m. 
gh 


straight-grained, with a lustrous surface and fine texture. {tis not 
durable and not as strong as hard mapte (Acer saccharum), but it is 
poh EN Cy 
Common uses: Furniture and interior joinery, musical instruments, 
flooring, tUINETY, PIYWOOG, VONC CE ac sececccssssssesssnaneasmns sestparssarenee 
Workability: The wood works readily with handtools and machine 
tools, 

Fi 


Characteristics of the tree: it can grow to a height of about 27m 
(90f) and reach a diameter of 750mm (2ft Gin), 

Charact tistics of the wood: The heavy wood is hard- -wearing ‘but not 
durable, with straight grain and fine texture. The heartwood is a light 
reddish brown, while the light sapwood is often selected for its 
whiteness. 


Common uses: Furniture, turnery, musical instruments, flooring, 


veneer, butcher's Blocks... 


tools, Goienia if itis irregularly grained. It glues well. 


“Finishing!t accepts s stains, and can be valzie ‘satisfactorily. ne, 


Average dried weight: 


WESTERN 


RED ALDER 


Alnus rubra 


Other names: Oregon alder. Pee Re SR gre yo 
Sources: Pi cific « coast of North. America. eer - a 
Characteristi of the tree: This smallish tree ‘grows toa ‘height ‘of 
about 15m (50ft), with a diameter of 300 to 500mm. (Ift to Ift Sin). 
Characteristics of the wood: The straight-grained even-textured 
wood !s soft and not particularly strong. |t !s not durable, but can be 
treated with preservative. The colour ranges from pale yellow to 
reddish brown, with a subtle figure. ye ee 
Common uses: Furniture, turnery, carving, “decorative veneer, 


Finishing: }t accepts stains epi and can be painted or polished to a 
fine finish 


Average dried weight: SSOKQ/C? SSI Ofte... ssstscecesseusssmesseemesecnrs 


Characteristics of the tree: The average ‘height is 30m (100ft), but 
diameter 


some trees reach 45m (150f0. bout 1m (3ft 3in). 


Characteris 


very durable, with hard and soft layers of et its reddish-brown 
colour ts streaked with dark brown and is similar to rosewood, The 
grain Is irregular and interlocked, _ 
Common uses: Fine furniture, decorative woodware, ‘turnery (for 
which it is particularly good), veneer. . 
Workability: it is a difficult wood to work by hand, and cutting ‘edges 
of both hanctools and machine tools must be kept sharp. It has a 


Aver rage | dried weight: Soicane ig 


Betula alleghaniensis 


Other names: Hard birch, betula wood (Canada); Canadian yellow 
birch, Quebec birch, Amercan birch Uk). 


Characte ristics of the tree: The largest North American birch usually 
reaches about 20m (65ft) in height, with a straight, slightly tapenng, 
trunk about 750mm (2ft 6in) in diameter, 

Characteristics of the wood: The non-durable wood Is Usually 
Straight-grained. It has a fine even texture and is good for steam- 
bending. The light yellow sapwood is permeable; and the reddish- 
brown heartwood, with distinctive darker growth rings, is resistant to 
reatment wth pre 
Common uses: Jo 
decorative plywe 00d 


Workability: It can be worked reasonably well with handtools, and 
well with machine tools. It glues well. 

Finishing: \taccepts. Stans v well, Land can be ‘polished t to a fine. f Sh. 
Average dried weight: 710ka/m? (44lb/ft). 


Betula papyrifera 


Other names: Amefican birch (UK), white birch (Canada). 
Sources: US A, Canada. 


Characteristics of the tree: The average height of this relatively small _ 


tree 1S abOut 18m (60ft), The straight, clear, cylindrical trunk 1's about 
300mm (1 t0 in diameter 


Characteristics of the wood: The wood is fairly hard, has straight 


grain and a fine even texture, and is moderately good for steam- 
bending. It 1s not durable. The sapwood !s creamy white; and the 
heartwood, which Is relatively resistant to treatment with preserv- 
atives, is pale brown, Ae 
Common uses: Turnery, ‘domestic woodware and utensils, crates, 


plyw vOOd: veneer 


Finishing it ac cept . owns, and can be be polished t to a ‘fine finish. 
Average dried weight: 640k g/m: {4 Olb/ft’)._ 


BOXWOOD 


Buxus sempervirens 


Other names: European, Turkish, Iranian Boxwood, according to origin. 
Sources: Southern Europe, \ Western ‘Asia, Asia Minor. : 
Characteristics of the tree: This small shrub-like tree reaches a height 
of up to 9m (3Oft}, The short lengths or billets produced are usually up 
to 1m {3ft 3in) long, with a dameter of up to 200mm (Bin). ad 
Characteristics of the wood: The wood 1s hard, tough, heavy ‘and 
dense, with a fine even texture and straight or irregular grain. When 
first cut it is pale yellow, but the colour mellows on exposure to {ight 
and air. The heartwood is durable, and the permeable sapwood can be 
treated with preservative. It has goed steam-bending properties, 
Common uses: Tool h S, engraving blocks, musical-instrument 
parts, rulers, inlay, tuinery, carving. 

Workability: Although it !s a hard wood to work, ‘Sharp tools cut it very 
cleanly. It glues readily. Ce tl 
Finishing: lt accepts : stains well, ‘and ‘polishes t 2 oa fire finish, Ree: Pi 
Average dried weight: $30kg/m (58b/e 


SILKY OAK 


| Cardwellia sublimis 


Other names: Bull oak, Australian silky oak (UK}; Northern s:lky oak 
(Australia), oe TITTIIITi Titi irri ete eee ee tee ee rr 
Sources: “Australia. 

Characteristics of the tree: It reaches a height of about 36m (120ft) 
and has a straight trunk, up to. 1.2m {4ft) in diameter, ae 
Characteristics of the wood: The coarse even-textured wood 1s _ 
reddish brown in colour, with straight grain and jarge rays. 't is 
moderately durabie for extenor use: and is good for steam-bending, 
despite tts moderate strength. Aithough a similar colour to American 
red oak (Quercus rubra}, it is not a true oak. ie 
Common uses: Building construction, interior joinery, “furniture, 
flooring, veneer 


must be taken not to tearthe ray cells when planing. It glues well. 
Finishing: The wood ‘accepts stains well and can be polished toa 
Satisfactory f finish... 


Workability: it works well with handtools and machine tools. Care 


Carya illinoensis 


Other names: Sweet Pecan. ccc 
Sources: USA. eae 
Characteristics of the tree: This tree, which bears edible riuts, Conan 
reach a height c of 30m (00ft} and 4 diameter of Im (3tt Sin). 
Characteristics of the wood: When cut. pecan and hickory | look so 
similar that suppliers often mix the two. The dense, tough, coarse- 
textured wood is similar in appearance to ash (Fraxinus spp.), with 
white sapwood and reddish-brown heartwood. It is shock-resistant but 
not durable, and 's excellent for steam-bending. The grain, although 
usually straight, can be It ‘regular Of Wavy, The growth rings, Srepor ous. 
Common uses: Chairs and bentwood fumiture, sports equipment, 
striking-tool handles, drumsticks. 

Workability: ‘if the tree has been grown ‘fast, ‘the dense wood wij 
quickly dul) cutting edges. of handtools and machine tools, making tt 
difficult to work. It glues satisfactorily. 

Finishing: It n be stained and polished well, _ despite | i. porosity. 
Average dried weight: 7 (46ib/ft). 


FS 
ovicel CHESTNUT 


Castanea sativa 


Other names: Spenish chestnut, European chestmut, 
Cha racteristics of the tree: This largish tree. which bears edible nuts, 
can reaeti a height of more than 30m (100ft) and produces a straight 
trunk about 1.8m (6f0) in diameter and 6m (20f ON. essen 
Characteristics of the wood: The durable coarse-textured wood is 
yellow-brownin colour and has straight or spiral grain. When piain- 
sawn, the colour and texture resemble oak (Quercus spp.). Like oak 
and American chestnut (Castanea dentata), the wood can corrode 
ferrous metals and become GIN CONtaCt WIA TNE. a sssseeees 

uses: Furniture, tumery, coffins, poles, stakes. a, 
: It ls easy towork with handtools and machine tools, and 


Finishing: |t accepts stains well, and can be varnished and polished to 
Average dried weight: 560k g/m? (Sol /ft aa cseecmestanateseensen 


BLACKBEAN 


Castanospermum australe 


Other names: Moreton Bay bean, Moreton Bay chestnut, beantree. 


Characteristics of the tree: This tall tree isfoundin moist forest 
regions from New South Wales to Queensland it can reach abeut 40m 
(130f) inheght and 11m (Sft Sin) im Diam teh nn sessseusnnsessannbeenses 
Characteristics of the wood: The hard, heavy wood |s rich brown 
streaked with grey-brown. Generally straight-grained, although 
interlocking grain is not uncommon, it has a rather coarse texture and 


an attractive figure. The heartwood is durable and resistant to 


Common uses: Furniture, turnery, joinery, carving, decorative veneers. 
Workability: Softer patches of this hard wood can crumble if cutting 
edges are not kept sharp, so it iS not particularly easy to work with 


SATINVVOOD 


Chloroxylon swietenia 


Other names: East Indian satinwood 
Sources: Central and Southern india, Se) Lama mee 
Characteristics of the tree: This smallish tree reaches about 15m 
(S0ft) in height, with a straight tunk about300mm (If In diameter, 
Characteristics of the wood: The lustrous, durable wood !s light 
yellow to golden brown in colour, with a fine even texture and inter- 


Common uses: Intenor jorrlery, furniture, veneer, inlay, UMery. 
Workability: It is a moderately difficult wood to work with handtools or 
PBC We OWLS cine OIOee Oo at 9 8 EY Ne ea nic rete 
Finishing: |f care is taken, it can be brought to a smooth surface and 


KINGWOOD 
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Dalbergia cearensis 


Other names: Violet wood, violetta (USA); bois violet {France}; 
TC ee 


Characteristics of the tree: This small tree, botanically related ta. 
rosewood, produces short logs or billets of wood up to 2.5m (8ft) long: 
with the white sapwood removed, the diameter of the billets is 
between 75 and 200MM (3 ANd Bi see samessee sneer setae 
Characteristics of the wood: This fine evertiextured and durable 
wood |S usually straight-grained, The dark, lustrous heartwood has a 
variegated figure, striped violet-brown, black and golden-yellow. 
Common uses: Turnery, inlay, MYBTQUe ty. a ssesesccnseesesenuomunensnsaran 
Workability: If cutting edges are kept sharp, it is an easy wood to 
Finishing: It can be burnished toa fine finish, and canbe polished well 
WR WAN a ccs sereshs ye tangas hsatags soe sick ae cnassesstlom eee 
Average dried weight: {200K G/T (75ND TE a. sssusseessecsensnneennatnans 


SONOKELING 


ROSEWOOD 


Dalbergia latifolia 


Other names: Indian FOSCW OO ac cssccuancsnecmessssunnnetnseneccesueen 


Source 
Characteristics of the tree: | 


Characteristics of the wood: The durable wood, which is eral and 


Finishing: Although the grain requires filling in order to achieve a high 


Average dried weight: 87 


tree can reach 24m (808) in height, 


Workability: it Is mederately difficult to work using i tad but 


fokgint Gain. 


COCOBOLO 


Dalbergia retusa 


Other names: Granadillo (MCXICO). ac cccsceusssececseescareuseatneses cose 


Sou rces: Wes’ } 
Characteristics of the tree: A medium “size ‘ee, “reaching a height of 


30m (100ft) 

Characteristics of the wood: the durch, ITeg Sa an wood Is 
hard and heavy, with a uniform medium-fine texture. The heartwood 
has a velearied colour, oe from ‘itt ted to yellow, with black 
n e, adeep orange-red. 
Com on uses: rca ey larae| ry handles, ven ef “, 
Workability: Although hard, it can be worked readily with handtools 
and machine tools, as !ong as the cutting edges are kept sharp. The oily 
nature of the wood means it can be machined to a fine, smooth 


Diospytes deealie 


Other names: Tendo, tuki, ebans. _ 


Characteristics of the tree: This tree grows up to 30m (00fti in 
height. with a straight trunk about 4.5m (15ft) in length and 750mm 
(2ft Gin) in diameter. : 
Characteristics of the wood: The hard, ‘heavy, ‘dense wood can ‘have 
straight, irregular or wavy grain and has a fine even texture. The 
durable, lustrous heartwood Is the familiar dark brown to biack colour, 
whereas the sapwood is noen-durable and is yellowish white. a. 


‘on a lathe, it is a difficult wood to work, 
because it tends to chip cutting edges and dulls them quickly. It does 
not glue se 


Characteristics of the tree: This lar ge ‘tree cari reach, a height a: f Om» 
(200ft), with a long straight trunk as much as 27m (S0ft) hiGh and 25m 
(Sf) in diameter. 

Characteristics of the wood: The soit ‘straight-grained Wood liasa 
lustrous fine even texture anda pliainish figure; it is not durable, There 
are usually latex ducts. Both the sapwoad and heawood are a creamy 


cect a it; can be worked easily and Santee to a smooth finish 

th handtools and machine tools, and is easy lo carve. It glues wel 
Finishing: it accepts stains and varnishes well, andcan be polished to” 
a fine finish. _ 
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QUEENSLAND 


WALNUT 


Endiandra patiierstonii 


Other names: Austr: alian we 
; Aus stralia 


Inut, walnut bean, orienta 


Source 


Characteristics of the tree: This tall trea can reach a ‘height 0 of 42m 


Finishing: It Polishes to ‘afine see ee ee eon 
Average dried weight: ‘690kg/m 43ib/f) 


Etandrophragma utile 


Other names: Sipo {lvory Coast); assié (Cameroon. oo ese earenn 
Sources: Africa 


Characteristics of the tree: tis a tail tree, ‘about 45m “(150ft in 
height, with a straight cylindrical trunk about 2m (6ft Gin} in diameter. 
Characteristics of the wood; This moderately strong, durable wood 
with a medium texture is pinkish brown when freshly cut, deepening 
with exposure to reddish brown. The interlocked grain produces a 

ribbe N-S tripe figure when ¢ qual tel sawn. 
Common uses: Intenor and exterior j jonery, boatbuilding, “furniture, 
tloo WING piyw 200, ver Sl oe: OU had wines hic Rt aL Te ee 
Workability: if care is tate not to tear the ribbon- -stripe figure when 
planing, the wood can be worked wet} with handtools and machine 


Finishing: It accepts stams and polishes Wel asses 
Average dried weight: SEQUIM (41D /Rt. ..ssusnesesaesiemetnen 


Eucalyptus marginata 


Other names: None. 

Sources: ‘Western. Australia oes 

Characteristics of the tree: This tall tree canreacha height of 45m 
(150%), with a long, cear trunk about 1.5m (5ft) in diameter. 


Characteristics of the wood: The very durable wood is strong, hard 


and heavy, with an even mediun-coarse texture. The narrow sapwood 
is a yellowish-white colour; the heartwood, light to dark red when first 
cut, deepens to red-brown. The grain is usually straight, but ean be 
wavy or interlocking; the figure displays fine brown decorative flecks 
(caused by the fungus Fistulina hepatica) and occasional gu m veins. 


Common uses: Building and marine construction, exterior and interior 


joinery, furniture, tumery, decorative veneers. : 
Workability: Although moderately difficult to work, with either 

handtools or machine tools, itis good foturning. It glues w 
Finishing: it arpa (ery we vit finish. 


ell 


Fagus grandifolia 


Other names: None 

Sources: 

Characteristics of the tree: This Telatively small tree reaches an 
average height of 15m (50#), with a trunk about 500mm {1ft 8in) 

in diameter. 

Characteristics of the wood: Slightly coarser ‘and heavier ‘then 
European beech {Fagus sylvatica), the straight-grained wood has 

similar strength and good steam-bending properties, It 1s light brown 

to reddish brown in colour, with a fine even texture. Although it ts 
parshebie on exposure to moisture, it can be treated successfully 


Common uses: Cabinet ‘making, ‘interior jomnery. “tumery, “bentw 

furniture 

Workability: It canbe ‘worked well with handtools and machine to0s , 
1G. It 


od 


though It has a propensity to scorch on crosscuttin 


9! lues | 


Fagus sylvatica 


Other names: English, French, Danish beech etc., according to origin. | 
Sou ope. 
Gharscrerieti cs of the tree: This large tree can reach a height ‘of 45m 
()50iv, with a clear straight trunk about 1.2m (4ft) in diameter. __, 


Characteristics ‘of the wood: Whitish brown when first cut, the fine. ¥ 


evertextured straight-grained wood deepens to yellowish brown on 
exposure; Steamed beedy, which has been steamed as part of the 
Seasoning process, is areddish brown. it is a strong wood. excellent 
for steam-bending, and when seasoned 's tougher than oak. Although 
penshable, it can be treated with preservative. — 
Common uses: Intenor joinery, cabinet- making, “tumery, ‘bentwood | 
furmture, plywood, veneer, aa 
Workability: it works Teadity with handtoals and ‘machine ‘tools. “but 
ase. of “working depends on the quality and seasoning. It glues well. 
and can be polished to a fine finish. 
Average dried weight. 720kg/m’ | 45ibft). 


AMERICAN 


WHITE ASH 


Fraxinus americana 


Other names: Canadian ash (UK), white ash (USA) 


Characteristics ‘of the tree: Growsto about 18m (60f) in ‘height, with” 
a trunk about 750mm {Zit 6in) in diameter, ’ 
Characteristics of the wood: The strong shock-+resistant wood is ‘rINg- 
porous, with a distinct figure, It has coarse generally straight gram, with 
almost-white sapwood and pale-brown heartwood. Although non- 
durable, treatment with preservative allows extenor use. It is a good 


Common uses: Joinery. “bostbutding, sparts equipment, tool handles, 

plywood, veneer. a 
Workability: it works well with handtools and Tachine ‘tools, “and can. 

be brought to a fine surface finish. It glues wel. a 
Finishing: it accepts Stains well and is often finished in black: it can be 
polished to a fine finish. stavisazscis heertecawh a aateade aren tee 
Average | dried ‘weight: 670kgirrr |. i42ibAt i. nce SY: STF, See 


EUROPEAN ASH 


Charact i ) e to large tree, it has an 
average height of 30m (oot, with a trunk 500mm to 1.5m {tft 8in to 
Sft} in diameter. ue, 
Characteristics of the wood: This to ugh coarse-textured ‘Straight- 
grained wood is flexible, relatively split-resistant and shock-resistant, 
and excellent for steam-bending. The wood is perishable, and only 
suitable for extenor use when it has been treated with preservative. 
Both sapwood and heartwood are normally whitish to pale brown 
‘Olive ane Is produced from logs with dark-stained heartwood; pale, 
Common uses: Sports equipment ame tool handtes, cabinet-making, 4 
bentwood furniture, boatbuilding, vehicle bodies, ladder rungs, 
laminated work, plywood, decorative veneer. = 
Workability: It can be worked well with handtools and machine tools, 
and can be {fea ante ential finish. Itglues well 


a fine finish. 


RAMIN 
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Gonystylus macrophyllum 


Pht eet ewtas 


Other names: Melawis (Malaysia); rartin tellur (Sarawak) 
Sour 

Characteristics of the tree: It reaches a height of about 24m (got) 
and has a fong, straight trunk about 600rnm (2ft) indiameter 
Characteristics of the wood: Ihe ‘moderately fine eventextured 
wood is usually straight-grained, but sometimes the grain is slightly 
interlocked, Both sapwood and heartwood are a pale cream-brown 
colour. The wood Is perishable, and not suited to exterior use. 
Common uses: Interior joinery, floonng, furniture, toy- making, turnery, 
Carving, veneer, 

Workability: itcan be worked teasonably well with both handtools and 
machine toois, but care must be taken to keep cutting edges sharp It 
glues well. oe 
Finishing: It ‘accepts stains, “paints and varnishes well, “and can be 
polished to 2 satisfactory, fi finish. 


Guaigeum officinale 


or names: Ironwood (USA); bois de gaiac (France); guayacan 


, guayacan negro (Cuba 


Gutbourtia demeusel 


BUBINGA 


Other names: Afncan rosewood; kevazingo (Gabon); essingang 


Characteristics of the dobeck the ard, eavy wood as ‘a moderately | 
coarse even texture. Although not resilient, it is reasonably strong and 
durable. The grain can be straight or interlocked and irregular; the heart- 
wood 's red-brown, with red and purple veining, | 

Common uses: Furniture, woodwere, turnery, decorative veneer 


OW N aS kevazingo vnen r tary Cul) 


Workabiiy: Although it can ibe worked weil with handtoois and 


~BRAZILWOOD 


Guilandina echinata 


Other names: Pernambuco wood, bahia 
Sources: Srazi 
Characteristics of the tree: This small to mediurn-size tree ‘produces 
short billets or lengths up to 200mm (Sin) in diarneter, . 
Characteristics of the wood: The heavy, hard wood is tough, resilient 
and very durabie, with generally straight grain and a fine even texture 
The sapwood is pale, in contrast to the heartwood, which is a bright, 
lustrous orange-red that turns to a rich red-brown on exposure. au. 
Common uses: Dyewood, violin bows, extenor joinery, parquet 
flooring, tufnery, gun stocks, veneer. 

Workability: It can be worked Teasonably ‘Well with handtools ‘and 
machine tools, as long as cutting edges are kept sharp. It glues well. 

ria e Ca ba ‘polished t to.an exceptionally | fine finish. 
280k ofr (BOF ssn 


(00d, pala WOOD a 


Juglans cinerea 


Other names: White wainut, 


Characteristics o of the tree: This is 3 relatively small tree, reacting a" 
height of about 15m (50ft), with a trunk up to 750mm {2ft 6in) in 


diameter. 


wood [Ss relatively soft and nea; and is not durable. The figure 
resembles that of black American walnut (Juglans nigra}, but the 
mediurn-brown to dark-brown heartwood is lighter in colour... 
Common uses: Furniture, interior joinery, carving, veneer, Doxes, 
Case aien SU 8 ey oe 2 i nv pe 
Workability: afi cutting ‘edges are ‘kept sharp, ‘it can be ‘worked easily" 
with handtools and machine tools. It glues well. 

1G can be polis 'S hed ‘10 a fire finish, ‘ 
1 28ib/f ie 7 


AMERICAN 


BLACK WALNUT 


Juglans nigra 


Other names: American walnut, 
Sources: USA. ‘Canada. ; 
Characteristics of the. tree: It grows toa height of about 30m (100ft), 


can be 
with rich, dark purplish brown 
Den imac g. 


Gammon uses: Secs mus} dian instruments. interior joinery, “gun 


Workabiity It can be worked well with handtools arid machine tools. 


Finishing: It car) be ‘polished to a fine finish. 
Average dried weight: 680kg/m* llb/#t)._ 


Juglans regia 


Other names 
Sources: Sia if 
Characteristics of the tree: This nut bearing. tree reacties a height of 
about 30m (100ft}. The ; average trunk diameter is 1m (it Sin). : 
Characteristics of the wood: The moderately durable wood has a 
rather coarse texture, with straight to wavy grain. it is typically grey- 
brown with darker streaks, although this can vary according to origin, 
The wood is bce Sahm wet and spit 9 for steam-bending, Italian 
Corin uses: eaniire interior rie gun Stocks: cara Carving, 
veneer 2 
Workability: ‘It can be worked well with handtools and machine tools, 
and glues satisfactorily. 
Finishing: It cart be polish 
Average ¢ 


rn so tareee ea a ee 


TULIPWOOD 


WOOO Cees wens enna reese ee eter ea eecas et aeeee seats saan neat cc sce seeereatetasssent 


Sources: Eastem USA, Canada smussgernvnsrptsnr sateen 
Characteristics of the tree: It reaches a height of about 37m (125¢t), 
ang has an average. diameter of 27 (Gf Gi eeessmsensscennneeseeseeat 
Characteristics of the wood: The fine-textured straight-grained wood 
iS quite soft and fightweight. It is not durable, and should not be used 

in contact with the ground. The narrow sapwood Is white; the heart- 
wood ranges frorn pale olive-green to brown, streaked with blue. 
Common uses: Light construction, interior joinery, toy-making, 


Average dried weight: S1QkG/Mm> (31 IO) nc cacesscecescerersuecsesun 


——— 


BALSA. 


Ochroma lagopus 


eeee 0° Sew eneiee ieee eae 
« 


Other names: Guano (Puerto Rico, Honduras); topa (Peru), 
laner o (Cuba), tami (Bolivia), polak (Belize, Nicaragua) 


Characteristics of the tr: 
about 21m (7Oft) in six to seven years, with a diameter of about 
600mm (2ft); the growth rate then declines. It reaches maturity in 1216 


s of the wood: The lustrous open-textured straight. 
grained wood is the lightest commercial hardwood. |t is graded on its 
density. fast-grown wood being lighter in weight than the denser, 
harder wood produced by older, slowergrowing trees. The colour is 
pl SA er 
Common uses: Insulation, buoyancy aids, mode-making,. packaging 
FOr GENCILS MORASS cccisesscssussnses sets egepesos+esnongnseersitt gene 
Wo rkability: |f cutting edges are kept sharp to avoid crumbling or 
tearing, it can be worked and sanded easily with haridtools and 


renee 


Peltogyne Spp. 
Other names: Amaranth (USAR Pau rox, amarante (Brazil): 


Sources: 
Gharscheitd ics of the tres 


Characteristics of the wood: The wood is durable, strong and 


> darkens 


Eomihon & uses: Buil tding constniction, boatb uilding, fudine,: turnery, 


Finishing: kt accepts stains well and can be waxpolished — but 


Average dried weight: 680kg/m? (SSID). 


AFRORMOSIA 


Pericopsis elata 


Pitiver names: cae aahe (lvory Coast, France); kokrodua (Ghana, Ivory 


pa West ratio, q 


Characteristics of the wood: The yellow-brown heartwood of this 
durable wood darkens to the colour of teak (Tectona grandis). However, 
the straight to interlocked grain has a finer texture than teak, and the 
wood is stronger and less oily. In moist conditions, it may react with 


Common uses: Be Sit interior pa exterior joinery and furniture, 


Workability: If eet taken vaith, interlocked grain, it Saws Welland 
can. be planed srnooth. It glues well 


EUROPEAN PLANE 


Platanus acerifolia 


Other names: London, English, French plane etc., according to ong. 


Characteristics of the tree: “Easily identified by its flaking ‘mottled | 
bark, this tree is often found in cities because of its tolerance of 
pollution. It grows to a height of about 30m (100ft), and produces a 
trunk about 1m {3ft 3in) in diameter. 

Characteristics of the wood: The Straight-grained fine to medium. 
textured wood Is perishable and not suitable for exterior use. The light 
reddish-brown heartwood has distinct darker rays; when quarter-sawn, 
these produce a fleck figure known as ‘lacewood’ Similar to, but darker 
han, American sycamore, it is a good wood for steam-bending. 
Commo Joinery, TUM ture, TUTMELY, VENC ET accesses es 
Workability: It can be worked veel with handtoois and machine tools, 
and ait well 


Average ¢ dried ‘weight: “60k | (40lbAt’). 


AMERICAN 


SYCAMORE 


ated ee enman ears eerereraremetsccrmerneseres arenes este thee seeeeseeetayeey gg 


Platanus occidentalis 


Other names: Buttonwood (USA); Amencan piane (UK). 


Characteristics ‘Of the tree: This ‘large: tree can grow ‘to 53m (i Fh) in 
height.and 6m (20ft)in diameter. 
Characteristics of the ‘wood: The fine | even- -textured pale! “brown : 
wood is penshable and not Suitable for extenor use. It is usually 
straight-grained, and distinct darker rays produce ‘acewood when 
quarter-sawn. Botanically it is a plane tree. but the wood Is lighter in 
weight than European plane {see left). x. 
loinery, | doors, Fusivie. panellirg, \ veneer. 


Oe 


AMERICAN 


BLACK CHERRY 


Prunus serotina 


Other names: Cabinet cherry (Canada)... 

Sources: Canada, LSA. 

Characteristics of the tree: This medium-size tree reaches a height of 
21m (708), with a trunk about 500mm, (If Sin) n diameter. see. 
Characteristics of the wood: The durable wood has straight grain and 
a fine texture; it is hafd and moderately strong, and can be steam-bent, 
The narrow Sapwood ts a pinkish colour, while the heartwood Is 
reddish-brown to deep.red, with brown flecks and some gum pockets... 
Common uses: Furniture, pattern-making, joinery. turnery, musical 


AFRICAN PADAUK 


Characteristics of the tree: it grows to a height of 30m (100ft). The 
diameter of the trunk above the buttresses can reach Im (ft 3inl. 
Characteristics of the wood: The hard, heavy wood has straight to 
interlocked grain and a moderately coarse texture. The pale-beige 
sapwood can be 200mm (8in) thick; the very durable heartwood is rich 


Workability: It can be worked well with handtools. and machined to a 
Wigbeaps Walk. ccuee-coceasseinui ee ee eee 


AMERICAN 


WHITE OAK 


Quercus alba 


Other names: White oak (USA). 

Sources: Fee Re Se 
Characteristics of the tree: In good growing ‘conditions, it can reach a 
height of 30m (100f! and a diameter of about Im (3ft 3in), 
Characteristics of the wood: The strai ght grained wood is similar in 
appearance to European oak (Quercus rebur), but It is more varied in 
colour, ranging from pale yellow-brown to pale brewn, sometimes with 
a pinkish tint. The texture Is medium-coarse to coarse, depending on 
growing conditions. The wood has good steam-bending propelties, and 
is reasonably durable for extertoruse. 


Common uses: conte construction, intenor joinery, “furniture, 


JAPANESE OAK 


Quercus mongolica 


Other names: Ohnare._ 
Sources: “Japan. 
Characteristics of the tree: It grows toa height of about 30m (00K) 
The straight trunk reaches a diameter. of about, 1m (3ft Bin). 
Characteristics of the wood: The coarse texture of this straght. 
grained wood is milder than that of the European and American. white 
oaks due to its slower, more even rate of growth. The colour ts a light 
yellowish brown throughout. It is a good wood for steam-bending, and 
is generally knot-free. The heartwood ts moderately durable for exterior 
use. 

Common uses: Intenor and exterior joimery, boatbuilding, furniture.” 
panelling, flooring, veneer, r 
Workability: Compared to other white oaks, itis easy ‘to work Well 
with handtools and a Ta tools. Itglues well, 

Finishing: (tac 
Average dried wei 


Prrewrerere TCs TO r Cit iii iit etree etter et eet eee ieee eee re rer ee Pere er ee 


Quercus robur/Q. petraea 


Other nares: French, Polish oak etc. according to Ongin, 


grain, distinct growth rings, and broad rays that show an attractive 
figure when quarter-sawn. The sapwood is much paler than the pale 
yellowish-brown of the heartwood. A tough, durable wood thet is good 
for steam-bending, it is acidic and causes metals to corrode, Oaks 
grown In Central Europe tend to be lighter and less strong than those 


Workability: |f sharp cutting edges are maintained. It can be worked 
feadily with handtoo!s and machine tools..!t glues WEN sense 
Finishing: Liming, staining and fuming are ali possible, and it can be 


vs (vii { 4 " 
RMA 


fa 


iN 

a " ay 

Pe i i} 
a ae i 


tay pif 
pe 


ed 
3 Ko v 
SJ 


AMERICAN 


RED OAK 


PPPTTIETIVICT OTIS TIT eT Teee reir e eee 


Quercus rubra 


Other names: Northern [ed 08k sesso 
SOupees: Canada, VGA. sesescsnneosistioslsnssnssesenseisinsseeanegpa tosses em 
Characteristics of the tree: Depending on the growing conditions, it 
canreach a height of 21m (70ft) and a diameter of Im (3ft Zin). 
Characteristics of the wood: The non-durable wood has straight grain 
and a coarse texture. though this can vary according to the rate of 
growth — northern wood is not as coarse as the faster-grown wood 
from the southern states. Its pale yelowish-brown colour is similar to 
that of the white oaks, but with a pinkish-red hue. It is good for steam- 
or ee ee ache ee 
Common uses: Intenor joinery and flooring, furniture, plywood, 


decorative veneer 
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Shorea negrosensis 


Other names: al 


Characteristics of the tree: This large tree can reach a height of 50m 
(165ft), with a long, straight trunk, about 2m (6ft 6in) in diameter, above 
the buttresses. . 
Characteristics of the wood: The wood 1s ‘moderately durable, with 
interlocked grain and a relatively coarse texture. An attractive ribbon- 
grain figure is shown on quarter-sawn boards. The sapwood is a light 
sreamy colour, while the ee is medium to darkred 


Workability: it can be v worked easly. oti ‘handtools ‘and ‘machine 
tools, but care must be taken not to tear the surface of the wood when 


ing. It glues well. 
shing: It accepts stains well, ‘and can be varnished and polished to 


“BRAZILIAN 


~MAHOGANY | 


Swecents maeroptiyils 


Other names: Honduran, Costa Rican, Penivian | Mahogany | Sie 
Sources: Ce 


Characteristics of the tree: This large: tree can grow to 46m. (S50 in, 


height, and reach about 2m (6ft Gin} in diameter above the heavy trunk 
buttresses. see en canteens cer aene net tease ge cesateen ences testes yt ae 8tny Pent ee eeateaagheace songs 
Characteristics of the wood: The natural y ‘durable wood has a 
medium texture, with grain that may be either straight and even or 
interlocked The white-yellow sapwood contrasts with the heartwood, 
which is reddish brewn to deep red. 
Common uses: Intenor panelling, jo 
pianos, carving, decorative venee! 
Worka' 
So long as cutting edges are kept sharp, It glues well. 
Finishing: it accepts Stains very well, and can be po ished t 
finish when. thegrain iS HOO. cscsssaeecesuseeceneennseeeeen 


y, boat planking, furniture, 


y: it can be worked well with handtools and machine tools, me 


long, straight trunk about 1.5m (5ft) in diameter. The trunk may be 
fluted and buttressed. 


Characteristics of the wood: The strong, very durable wood hasa 


cOarse uneven texture with an oily feel. The grain may be straight or 
wavy. ‘Burma’ teak (from Myanmar) is a uniform goiden brown, while 
other areas produce a darker, more marked wood. !t is a moderately 
good wood for steam-bending. 


Common uses: Interior and exterior joinery. boatbu iding, ‘turnery, as 


Workability: !t can be worked wel! with handtools and mactine tools, 
but quickly dulis cutting edges. Newly prepared surfaces glue well. 


Finishing: It accepts stains, varnishes and polishes, and can be 


BASSWOOD 


Tilia americana 
Other names: American lime. 


Characteristics of the tree: This medium-size tree averages a height r 
of 20m {65ft) and a diameter of 600mm (2ft). The straight trunk is often 
free of branches for much of Its eng ty assssssssenessesstectgeessnneens 
Characteristics of the wood: The straight-grained wood hasa fine 
even texture. |t is not durable, and Is lighter in weight than the related 
European lime (Tilia vulgans). The soft, weak wood is cream-white 
when first cut, turning pale brown on exposure, with litte contrast 


Common uses: Carving, turnery, joinery, pattern-making, piano keys, 
Grawing/beagis: GYVWIOBO. nn . matiic. tcc cereus teed he ete 
Workability: It can be easily and cleanly worked with handtools and 
machine tools, and can be brought to afine surface finish. It glues well. 
Fi i af 


Characteristics of the tree: {t canreach a height of more than 30m 
(O00, with a clear trunk about, 1.2m (4ft) in diameter. 


Characteristics of the wood: The straight-graned wood has afine 


uniform texture. Although soft, it is strong and resists splitting, making 
it particularly good for carving and turning. It is perishable, but can be 
treated with preservative. The overall cojour is whrte to pale yellow, 
darkening to light brown with exposure. The sapwood and heartwood 
are nor distinet,. 


Common uses: Carving, tumery, toymaking, broom handies, hat 


Workability: |1 is an easy wood to work with handtools and machine 


tools, aS long as cutting edges are kept sharp, It glues well. 


Triplochiton scieroxylon 


Other names: Ayous (Cameroon); wawe (Ghana); abechi, 


Characteristics of the tree: This large tree can grow to more thin 
45m (150ft) in height, with a trunk about 1.5m (5ft! in diameter above 

DR AVY DURES SERS: oe 0 cmntacdeccitace sion ps sherke obnlicne emote I: 
Characteristics of the wood: The fine even-textured wood js "| 
lightweight and not durable. The grain may be straight or interlocked 
There is little contrast between the sapwood and heartwood, both of 
which aie cream-white to pale yellow in colour. 

Common uses: Interior joinery, furniture. drawer linings, piywood, 
model-making. 


Finishes: |t accepts stains, and polishes well 
Average dried weight: 390kg/m* (24|b/ft’). 
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AMERICAN ELM 
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Ulmus americana 


Other names: Water elm, swamp elm, soft elm (USA): 
orhamwood {Canada}. 
Source e: : Canada, 


Characteristics ‘of the’ tree: This ‘medium | 10 large tree ‘Usually Teaches. 
a height of 27m (gOft. with a trunk 500mm (1ft 8in) in diameter; but 


Characteristics of the wood: The coarse- ‘textured wood Is not 
durable. {t is strong ~ tougher than the European elms - and, like them, 
good for steam-bending, The grain is usually straight, but can be 
interlocked, The heartwood isa pale reddish brown... a 
Common uses: Boatbuilding, ‘agncultural ‘implements, cooperage, 
furniture, veneer... # 
Workabitity: ‘Sharp cutting edges ‘enable it tobe ‘Teadily ‘worked with - 


DUTCH AND 


ENGLISH ELM 


wee neeenneee POrreeererrr Crt rir et it rr rr) 


Ulmus hoilandica/U. procera 


Other names: English elm: Red elm. Dutch elm: Cork bark elm, 
pel 2 ERO, Ie C ee 
Characteristics of the tree: This relatively large tree can reach 

45m (150ft) in height and up to 2.5m (8ft) in diameter. However, elms 
are usually cul, when they reach a diameter of about Tm (Sft Sin). 
Characteristics of the wood: The coarse-textured wood has beige- 
brown heartwood and distinct irregular growth tings, with an attractive 
figure when plain-sawn. It is not durable. The Dutch elm is tougher than 
the English, with more-even growth and straighter grain, making it 
better for steam-bending. Dutch elm disease has led to short supplies 


: Cabinet-making, Windsorchair seats and backs, boat- 
Bui: TUMTORY, NOMEPL.  howacap an yoigscntlelt ae are pees tena : 
Workability: Wood with irregular grain can be difficult to work 
{especially when planing), but it can be brought to a smooth surface 


Fintehivg: tt aecebis stains and polishes well, and is particularly suited 
toa wax. finish. 
Average d dried ‘weight: ‘S60kg/m' | (G5ib/e). 
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Man-made boards B48 


Veneer production 
!t fs possible to produce 
continuous sheets of peeled- 
and-dried veneer. 


WOOD VENEERS 


Pree erie eee treet eter ieee) Prerretrrrrirtiritiitit en 
rer 


Veneers are very thin sheets or ‘leaves’ of wood that are cut from a log 
for constructional or decorative purposes. Whether selected for their 
natural colour and figure or worked into formal patterns, veneers bring a 
unique quality to fumiture and woodware. With the widespread use of 
stable man-made boards for groundwork and the development of modem 
adhesives, today’s veneered products are superior to solid wood for 


certain applications. 


Re ee INI, a cassusy dsc tonsqentnstineeresgen nee 


Highly sophisticated production techniques are used to 
satisfy the growing demand for veneer. Every stage in 
the manufacture of veneer requires specialist knowledge. 


Choosing logs 
The process starts with the log buyer, who must have the 
skill and experience to assess the condition and 
commercial viability for veneer within a log, basing this 
solely on an external examination. By looking at the end of 
the log, the buyer has to determine the quality of the 
wood, the potential figure of the veneer, the colour, and 
the ratio of saawood ta heartwood. Other factors — such as 
the presence and extent of staining and weaknesses or 
defects in the form of shakes, ingrown bark, excessive 
knots or resin ducts — will also affect the value or surtability 
of the log and must be taken into consideration 

Much of this information will be revealed by the first cut 
through the length of the log — but the log must be 
purchased before this first cut can be made 


Treating logs 
Before they are converted into veneer, logs are softened, 
either by immersion in hot water or by being steamed 
Depending onthe cutting method, the log may be 
treated whole or it may first be cut into flitches by a 
huge bandsaw 
The time taken for this softening is controlled by the 
type and hardness of the wood and the thickness of the 
veneer to be cut. The process can take days or weeks 
Some pale woods, such as maple and sycamore. are 
not pretreated because the softening process would 
discotour the veneer 


Cutting veneer 
Another skilled production expert is the veneer cutter, who 
decides the best way to convert the log so that it will 
provide the maximum number of high-quality leaves 

Most veneer !ogs are cut from the main stem of the tree 
between the root butt and the first branch, The bark is 
removed and the log is checked for foreign matter, such as 
nails or wire 

As soon as decorative veneers are cut, they are taken 
from the slicer and stacked in sequence. This stack, or sel, 
then passes through a machine-drying process before 
being graded 

Although most species are clipped on a guillotine to trim 
them to regular shapes and sizes, others, such as yew or 
burr veneer, are kept as when cut from the log 


Grading decorative veneer 

Veneers are inspected for natural or milling defects, 
thickness, colour and type of figure, then graded and 
pnced according to their size and quality. The veneers from 
a log may vary in value: the better or wider ones, graded as 


face quality, have a higher value than the narrower or 
poorer backing quality {also known as balancing veneer) 
The veneers ate kept in multiples of four for matching 
purposes and bound into bundles of 16, 24, 28 or 32 
leaves. The bundles are then stacked in the order they 
were sliced from the log, and stored ina cool warehouse, 
ready for sale 


CUTTING METHODS... ..:isiasosscurcsdmsaucaneeaad 
The three basic methods for cutting veneer are saw 
cutting, rotary cutting and fiat slicing. There are also 
variations on rotary cutting and fiat slicing. 


Saw cutting 

Until the development of veneer-slicing machines, all 
veneers were cut using saws: first by hand, then Jater 
with powered circular saws. The veneers thus cut were 
relatively thick, atound 3mm (‘/i6in) 

Sawn veneers are still produced, using huge circular 
saws, but only for very hard woods such as lignum 
vitae and irregular-grained timber such as curls, or 
where sawing is the most economical method (despite 
generally being a wasteful process), These veneers ae 
approximately Imm (Asin) thick 

A workshop bandsaw or table saw is sometimes 
used to produce strips of veneer for laminating 
purposes, particularly if this ts likely to be more 
economical or will provide better matched material 
than is commercially available 


Rotary cutting 
Although mostly used for making constructional veneers 
from softwood and some hardwoods, the rotary-Ccutting 
method is also used to produce decorative veneers suctt 95 
bird's-eye mapie 

A complete icg is mounted on a huge lathe, which peels 
off a continuous sheet of veneer. The {og is rotated aga'nst a 


pressure bar and knife that run the full length of the and mounted for slicing. The width of flat-sticed veneer is : OPENAND CLOSED FACES 
machine: the knite ts set Just below the bar and forward of it determined by the size of the flitch ; 


by the thickness of the veneer, The settings of the bar and A half tog or quartered flitch is mounted on a vertically The back face of the 
knife are critical rf checks (cracks) are to be prevented The stiding frame. A pressure bar and knife are set horizontally in i veneer is called the open 
knife automatically advances by the thickness of the veneer front of the wood, removing a slice of veneer with every : face, and the other the 
for each revolution of the log downstroke of the frame. Depending on the type of : closed face. Where 
Veneer produced in this way can be identified by a machine, either the knife or the flitch is advanced by the : possible, try to lay veneer 
distinctive watery patterned figure where the continuous required thickness after each cut : with the open face down, 
tangential cut has sliced through the growth rings. A fiat-sliced half-round {og produces the crown-cut : as the slightly coarser 
Rotary Cutting is particularly suitable for the manufacture veneers commonly used in cabinet werk, these have the : surface does not finish 
gf man-made boards, as the veneer can be cut to any width same figure as tangentially cut flat-sawn boards : quite so well. 


Off-centre cutting Quarter-cut slicing 

3y Offsetting a log in the lathe chucks to produce an Woods that display striking and attractive figure when 

>ccentnc Cutting action, a rotary lathe can be used to radially cut are converted into quartercut or near-quartercut 

xroduce wide decorative veneers with sapwood on each flitcies. These are mounted so that the rays of the wood : Identifying the face 

2dge. This results in a figure something like that of typical foltow the direction of the cut as far as possible. to produce + You can identify the faces by 
lat-sliced crown-cut veneers. the maximum number of radially cut veneers : flexing the veneer, along the 


gram. It will bend more when 
: the open face is convex 


: Knife checks 

? Veneerslicing machines cut 
: likegiantplanes; tt is vital 
that the shaving is 

? produced to fine tolerances 
: and with a clean cut. The 


dalf-round cutting Tangential fiat slicing 


? quality of the cutis 
\ mounting called a ‘stay-log’ can be positioned between the § Quartered flitches can also be mounted to produce : controlied by the pressure 
athe centres to hold a full or half-round fog. Veneers cutona _ tangentially cut flat-sliced veneers. Although these are not as : bar and knife setting 
itay-lag are sliced at a shallower angle than those taken from wide as crown-Cut veneers cut from half-round logs, they : Fine cracks known as 
i eccentically mounted log but are not so wide. The figure can display attractive figure knife checks can occur on 
yoduced is close to that of flat-slicedcrown-cut veneer. ? the back or open face of 


the veneer, particularly 
when st has been cut by the 
rotary method 


ee 


3ack cutting 

“or back cutting, half-round logs are mounted on a stay-log 
with the heartwood facing outwards, This method js used for 
sutting decoratively figured butts and curls 


+ ee 
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Flat slicing 

The flat-slicing method produces decorative hardwood Sliced veneers 

veneers, First, the log is cut in half through its length, and The scale of commercial veneer 
the grain assessed for figure, It may then be further cut into production is huge Here, veneers 
Hitches, according to the type of figure required. The sliced from the log are drawn away 


oharacter of the figure depends on the way the logis cut from the machine by conveyer belts 


SEE ALSO 
The origins of wood 
Converting wood 
Dryingwood 
Properties of wood 
Conservation of trees 
Softwoods 
Hardwoods 
Veneer production 
Man-made boards 


TYPES OF VENEEr 


Veneer figure derives both from the wood’s natural features and from where 
and how it is cut. The description can refer to the method of cutting, such as 
‘crown-cut’; or to the part of the tree from which the veneer comes, as in 
‘burr’ veneer. Most decorative sliced veneer is about 0.6mm ('42in) thick. 
‘Construction veneer; 1.5 to 6mm ("46 to '4in) thick, is also produced. 


Buying veneer 
Each veneer is unique and is unlikely to be matched from 
other bundles, soa generous allowance for wastage should 
be made when the area needed for a project is calculated 
Leaves are traditionally priced by the square foot, although 
the thickness may be given in metric measurements, Some 
merchants supply pre-cut lengths at a set price per piece 
For matching purposes, veneers are almost always kept in 
the order they were sliced from the log, so jeaves and 
bundles are taken from the top of the stack Suppliers do not 
nermally pull out selected leaves, as doing so reduces the 
value of the veneer flitch 


Mail-order veneer 

Full veneers supplied by mail order are usually royed for 
despatch. Smaller pieces, such as burrs or curls, may be flat. 
packed, \f they are sent with a package of rolled veneer, they 
may be dampened to allow them to bend without breaking 

A rolled package should be opened carefully. to prevent it 
springing open and damaging the fragile veneer inside End 
splits, particularly on light-coloured woods, must be repared 
promptiy with gummed paper tape, to prevent drt getting 
into the split. 

Veneer that is stil! curled after being unpacked can be 
either dampened with steam from a kettle or passed 
through a tray of water, and then pressed flat between 
sheets of chipboard. Damp veneer left between boards may 
develop mildew. 

Because wood is light-sensitive and can lighten or darken 
(according to species), veneers should be stored flat and 
protected from dust and strong light 


Inspecting veneer 

Veneer should be inspected thoroughly for faults such as 
rough or open grain, splits or knife checks, knife marks 
from a chipped blade. worm holes, and hard inclusions in 
the pores 


~-~-Evatch or fork 
Distinctive cur} yeneers come 
from this part of the tree 


Depending on the wee and the 
method of cutting, a variety of 
veneer patterns can be cut from 
the trunk 


mosey Abnormal growth 
Leaves of wild-grain veneer are 
cut froma burr. 


Stump of butt 
Highly figured veneer is cutfrom 
the tiee stump. 


BURR_OR 
BURL VENEER 


Burrs or burls are abnormal growths on tree trunks. The fragile 
veneers cut from them display an attractive pattern of tightly packed 
bud formations that appear as rings and dots. Burr veneer is highly 
prized for furniture. turnery and woodware, and is therefore relatively 
expensive. (tts supplied in irregular shapes in various sizes, from 
150mm to 1m (Gin to 3ft 3in} jong and from 100 to 450mm (4in to 1ft 
6in) wide 


Top to bottom: 
Elm burr; thuja burr. ash burr 


Pant of tree: 
Burs 


Method of cutting: 
Rotary-cut or flat-sliced 


BUI PVENEGR 


Butt veneers are cut from butts (stumps). Half-round cutting on a rotary 
lathe produces highly figured veneers caused by distorted grain. These 
are fragile veneers, and may have holes where small pieces have 
become detached. To repair very small holes, matching filler can be 
applied after the veneer 's jaid 


Top to bottom: 

American watnut burry-butt 
veneer, ash butt veneer; 
American walnut butt veneer 


Part of tree: 
Stump 


Method of cutting: 
Rotary back-cut 


CROWN-CUT VENEER 


Tangentially cut flat-sliced veneers are known as ‘crow!cut. They have 
an attractive figure of bold sweeping curves and ovals along the centre 
of the leaf. with striped grain nearer the edges. Crown-cut veneers are 
produced in lengths of 2.4m (8ft) or more; andin widths ranging from 
about 225 to 600mm (Qin to 2ft], depending on the species used. They 
are used for furniture-making and interior wall panelling 


leftto rigit: 

Crown-cut kingwood; crown-cut 
rosewood, crown-cut ash, crown-cut 
American walnut 


Partof tree: 
Trunk 


Method of cutting: 
Flat-shced 


CURLY-FIGURED 


VENEER | 


Wavy-grained woods produce curly-figured veneers with bands of ight 
and dark grain running across the width of the leaf. ‘Fiddieback’ 
sycamore and ripple ash are typical examples: the former gets its 
name from its use in making violin backs. Curly-figured veneer is 
empioyed to give a distinctive horizontal decorative effect — for 
instance, on cabinet doors and panels 


Left to right: 
Fiddleback sycamore; 
ripple ash 
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Part of tree: 
Trunk 


Method of cutting: 
Flat-sliced 


Top ta bottom: 
Mahogany curt, 
European 

walnut curl 


CURL VENEER 
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When the ‘crotct or fork of a tree, where the trunk divides. js cut 
perpendicularly, an attractive ‘curl figure’ is reveaied. The distorted 
diverging grain of the wood produces a tustrous upward-sweeping 
plume pattem known as ‘feather figure’. often used on panelled cabinet 
doors. Curl veneer is available in iengths ftom 300mm to 1m (tft to 3ft 
3in) and widths from 200 to 450mm (8in to ift in) 


Part oftree: 
Crotch 


Method of cutting: 
Rotary back-cur 


FREAK-FIGURED 


VENEER 


Veneers displaying various unusual patterns are rotary-cut from 
hardwood logs with irregutar growth. Bird’s-eye mapte and masur birch 
are welt-knawn examples of such freak-figured veneers. The distinctve 
brown marks of masur birch are caused by woodbonng larvae that 
attack the cambium layer of the growing tree. Woods with irregular 
grain also produce veneers with ‘blistered’ and ‘quilted’ figures, 


Left to right: . 
Quilted makoré: masut f Pir « 

bitch; bird's-eye maple; ’ 
quilted willow 


Part of tree: 
Trunk 


Method of cutting: 
Rotary-cut peeled 


RAY-FIGURED STRIPED OR 


VENEER RIBBON VENEER | 


Where the radial cutis taken across the width of the growth err: "i Ny 
quarter-cut veneers usuaily display a stnped or ‘ribbon’ figure. . F 
quarter-cut veneers are produced in !engths of 2.4m (8ft) or more, a 
widths of 150 to 225mm {6 to 9in}. On woods that grow with -— 
interlocked reverse-spiral grain, the strpes appear to change from fight 
to dark, depending on the degree of reflectivity of the cells ie ‘a 
cells absorb light) and the angle from which they are viewed 


When quartercut, woods that have a pronounced ray-cell structure. 
such as oak and plane, display striking figure. Quarter-cut plane veneer, 
with speckled or fine wavy-grain figure, is known as lacewood. 
Distinctive wide lay cells in oak produce ‘tay-fleck’ or ‘splash’ figure, 
long in demand for fumniture-making and panelling. Ray-figured veneer 
is available in tengths of up to 2.4m (8ft) and in wicths of 150 to 
350mm (6in to 1ft 2in), depending on the species used. 


Left to right: left to right 
Quarter-cut silky oak, Quarter- Strip-figured zebrano, 
cut facewood, quarter-cut ray- ribbon-figured sapele, 


) fleck oak ribbon-figured ayan 
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Pant of tree: 
Trunk 


Part of tree: 
Trunk 


Method of cutting: 


Method of cutting: 
Quarter-cut flat-sliced 


Quarter-cut flat-sliced 


COLOURED VENEER = VENEER 


Clockwise from top left: 


Method of colouring: 


SEE ALSO \ 


The origins of wood 10 
Converting wood 12 
Selecting wood 4 
Properties of wood 15 
Softwoods 18-28 
Hardwoods 29-55 
Veneers 56-63 
Blockboard/laminboard 66-7 
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APPEARANCE GRADING 


Fibreboards 68 


MAN-MADE BOARDS 
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Man-made boards have become popular among wood users of almost every kind, from the 

construction industry to the home woodworker, mostly for building work and fumniture-making. 
range of manufactured boards is available, which can be roughly divided into three basic types, e 
with its own subdivisions: laminated boards (plywood), particle boards, and fibreboards. 


SOs er oe nee ae OIE 
Plywood is made from thin laminated sheets of wood 
called constriction veneers, laminates or plies. in order 
to counter the natural movement of the wood, plywood 
is constiucted with the fibres or grain of altemate plies 
set at tight angles to one another, thus producing a 
stable warp-resisting board. The greatest strength of a 
panel is usually parallel to the face grain. 


Plywood construction 

Mest plywood is made with an odd number of plies (three or 

more) to give a balanced constriction. The number varies 

according to the thickness of the plies and the finished board 
The surface veneers of a typical plywood board are known 

as face plies. Where the qualrty of one ply is better than the 

other, the better ply is designated the face and the other the 


Plywood producers use a coding system to grade the appearance of face plies. The 
letters do not refer to structural performance. Typicai grades assigned to softwood 
boards are A, B, C, C plugged, and D 

The A grade is the best quality, being smooth-cut and virtually defect-free; the D 
grade is the poorest, and has the maximum amount of permitted defects, such as 
knots, holes, splits and discoloration. A-A grade plywood has two good faces, while a 
board classified as B-C has poorer-crade outer plies, with B grade used for the face 


and C grade for the back 


Decorative plywoods are faced with selected matched veneers and are referred to 
by the wood species of the face veneer 


1 Trademark ofthe grading authority 


2 Panel grade 


Identifies the grades of the face 


and back veneers 


3 Species group number 


Group 1 is the strongest species 


4 Exposure classification 
Indicates bond durability, 


5 Mill number 


Code number of the praducing mill 


6 Product Standard number 


In this case, the Ainerican Plywood Associatio 
P ys 1 —_ 


Stamp applied to back face 


Indicates board ineets U.S Product Standard 


[A-B . G-1 -EXT-APA . 000. PS1-83] 


Stamp applied to edge 


Grading stamps 

Boards with A-grade or B-grade veneer on one side only 
usually have the grade stamped on the back Those 
where A or B grade veneers are used for both faces are 
normally stamped on the edge. 
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back. The quality of the face 
plies is usually specified by a 
letter code (see below left}, 
indicating the grade. The plies 
that are immediately beneath 
and laid perpendicular to the 
face plies are known as 
cross-plies. The name given 
to the centre ply or plies is 
the core 


Standard sizes 

Plywood ts available in a 
wide range of sizes. The 
thickness of most 
commercially available 
plywood ranges from 3mm 
(Vin) to 30mm (13h6in) 

A typical board is 1.22m (4ft) wide, but boards 152m (5ft 
wide are also available The most common length is 2.44m 
(Bit). Boards up to 3.66m (12ft) long can be purctiased, too. 

The grain of the face ply usually, but not always, follows 
the longest dimension of the board. |t runs parallel to the first 
dimension quoted by the manufacturer. so a 122 x 244m (4 
x 8ft) board will have the grain running across the width, 


Birch destined lor plywood 


Interior plywood (INT) 

These plywoods are used for non-structural interior 
applications. They are generally produced with an appearance- 
grade face ply and poorer-quality ply for the back. They are 
manufactured with light-coloured urea-formaidehyde 
adhesive. Most are suitable for use in dry conditions - for 
instance, for furniture or wall panelling. The modified adhesive 
used in some boards affords them some moisture resstance- 
enabling them to be used in areas of high humidty. 


Exterior plywood (EXT) 

Depending on the quality of the adhesive, EXFgrade 
plywoods can be used for exposed or semi-exposed 
conditions, where structurat performance is not requifed 
Boards suitable for fully exposed conditions are bonded with 
dark-coloured pheno!-formaldehyde (phenolic) adhesive, 
Plywoods produced using melamine urea-formaldehyde 
adhesive are classed as semi-durabie 


Marine plywood 

Marine plywood is a high-quality face-graded structural 
plywood, constructed from selected plies within a limited 
range of mahogany-type woods. !t has no ‘voids’, or gaps, 
and is bonded with a durable phenolic-resin adhesive: It is 
primarily produced for marine use, and can be used for 
interior fitments where water or steam may be present: 


Structural plywood 

Structural or engineering-grade plywood is produced for 
applications where ‘strength and durability are the p!ime 
considerations. It is bonded with phenolic adhesive. A lower 
Quality appearance-grade face ply is used, and boards may 
not have been sanded 


TYPES OF PLYWOOD Decorative plywood 


Plywood boards are 
manufactured in many 
parts of the world, and 
the species of wood used 
depends on the ares of 
Origin. Performance and 
suitability are affected 

by the species of wood, 
type of bond and grade 
of veneer. 


Plywood timbers 


Applications 


; 
} 


Flexible ptywood 


Three-ply board Drawerside plywood Multi-ply Six-ply 


SEE ALSO 

The origitis of wood 
Converting wood 
Selecting wood 
Properties of wood 
Softwoods 
Hardwoods 
Veneers 

Plywood 
Fibreboards 


: Laminboard 
: Because the core is less likely 
: to ‘telegraph’ or show 

: through, this is superior to 

: blockboard for veneer work. It 
: 15 also more expensive 

: Boards of three-ply and five- 

: ply construction are produced 
: With the latter, each pair of 

: thin outer plies may run 

: perpendicular to the core, 

: alternatively, the face ply 

? only may sunin tire with 

: the core strips 


' 
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BLOCKBOARD AND LAMINBOARD 


Blockboard is a form of plywood, by virtue of having a laminated construction. Where it differs 
from conventional plywood is in having its core constructed from strips of softwood cut 
approximately square in section; these are edge-butted but not glued. The core is faced with 


one or two layers of ply on each side. 


Laminboard is similar to blockboard, but the core is constructed with narrow strips of 
softwood, each about 5mm (h6in) thick; these are usually glued together. : 


Blockboard 

: This stiff matertal is suitable for furniture applications, particularly 
: shelving and worktops. it makes a good substrate for veneer work, 
? although the core strips can telegraph. it is made in similar panel 
? sizes ta plywood, with thicknesses ranging from }2 ta 25mm|('”2 to 
i fin). You can also buy boards of three-ply construction up to 44mm 


i (19in) thick 


: These are made from smal! chips or flakes of wood 

: bonded together under pressure; softwoods are 

: generally used, although a proportion of hardwoods 

: may be included. Various types of boards are produce d- 
according to the shape and size of the particles, their 

: distribution through the thickness of the board, and the 
i type of adhesive used to bind them together, 


: Types of particle board 
: Particle boards are stable and uniformly consistent. Those 

? constructed with fine particles have featureless surfaces and 
are highly suited as groundwerk for home veneerirg. 
: Decorative boards, preveneered with wood, 
: paper foil or plastic laminates, are also 
: available. Most particie boards are 
: relatively brittle and have a much 
: lower tensile strength than 
: Plywood boards 


Chipboard 


? most used by woodworkers 
: are those of interior quality, 
? commonly known as 

: chipboard. Like other wood 
: products, interiorgrade 

: chipboard is adversely 

: affected by excess moisture 
? —the board swells in its 

; thickness and does not 

: return to shape on drying 

: However, moisture-resistant 
: types. suitable for floonng 

: OF wet conditions, are also 

: available and are used 

: extensively in the building- 

: construction trade 


“PARTICLE BOARDS. 


The types of particle board 


( STORING BOARDS 
To save space, store 
mari-made boards on 
edge. A rack will keep 
the edges clear of the 
floor and support the 
boards evenly ata slight 
angle, Toprevent a thin 
board bending, support 
it by placing a thicker 
board behind it 


Single-fayer chipboard 
Made from a mat of 
evenly distributed similar 
size parucles, this type of 
chipboard has a retatively 
coarse suitace suitable 
for wood veneer or plastic 
laminate, but not for 
fiaishing with paint 


Three-iayer chipboard 
This board has a coarse- 
paructe core sandwiched 
between two outer layers 
of fine high-density 


particles. the high 


proportion of resin in the 
outer layers produces a 
smooth surface that is 
Suitable for mast finishes 


Graded-density 
i chipboard 


This type of chipboard is 


i a blend of coarse and 

: very fine particles. Unlike 
: three-layer chipboard, 

: there is a gradual 

: Mansition from the coarse 3 
: interior through to the 
: fine surface 


Decorative chipboard 


These boards are faced 


: with selected wood 
veneers, plastic laminates : 
tor thin melamine fot! 


Veneered boards are 


: sanded for potishing, 


laminated boards are 


supplied ready-finished 


Some plastic-laminate 
boards for worktops are 


i made with finished 

: profiled edges. Matching 
i edging strips are 

: available for both 

: melamine-faced and 


wood-veneer boards 


Oriented-strand board 
; Thisisa three-layer 
: material made with long 


strands of softwood. The 


? strands in each layer are 
= Jaid in a particular 

: direction, and each layer 
i is laid perpendicular to 

? the next in the same 

¢ manner as plywood 


Flakeboard or 


: waferboard 

: This type of board 

t incorporates large 

: shavings of wood laid 
horizontally, overlapping 

: one another, Flakeboard 

; has greater tensile 

} strength than standard 

: chipboard. Although made 
} for utilitarian applications, 
t it can be used as a 

: wallboard when finished 

: with a clear varnish. t can 
} also be stained. 


SEE ALSO 
the origins of wood 
Converting wood 
Selecting wood 
Properties of wood 
Softwoods 
Hardwoods 
Veneers 

Plywood 


Hardboards 

1 Ovltempered 
2 Standard 

3 Lacquered 

49 Perforated 


Medium-density 
fibreboards {MOF} 
5 Bendabie 

6 Standard 

7 Ready-caloured 
8 Perforated 

9 Veneered 


Biockboard/laminboard 66-7 
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FIBREBOARDS 
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Fibreboards are made from wood that has been broken down to its basic fibre elements and s 
reconstituted to make a stable homogeneous maternal. The density of the boards depends on the 
pressure applied and the type of adhesive used in the manufacturing process. 


Hardboards 
Hardboard is a high-density fibreboard produced trom wet 
fibres pressed at high pressure and temperature. The natural 
resins inthe fibres are used to bond them together 

Standard hardboard has one smooth and one textured 
face. It is made in a range of thicknesses, most commonly 
from 3 to 6mm ("% to Yain), and in a wide range ot panel 
sizes. An inexpensive material, it is often used for drawer 
bottoms and cabinet backs 

Duo-faced hardboard is made from the same material as 
standard board, but has two smooth faces. 

Decorative hardboard is available as perforated, moulded 
or lacquered boards. fhe perforated types are used for 
screens, most others for wall panelling 

Oil-tempered hardboard is impregnated with resin and os 
to produce a strong abrasion-resistant material that is also 
waterresistant 
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Medium-density fibreboard (MDF) 
Mediuit-density fibreboard is made by rombining fine x 
fibres with resins. The mix is compacted in a heated press 
and the end product has a smooth uniform texture. MOE 
be cut, planed and moulded with ease, and the sutace wil 
take Stains, paints or varnishes. Generally, thicknesses fal 
from 3 to 30mm {¥e to 1 Yeini ; 

Standard MDF {s ideal for interior. Cabinetwork. such as” 
fitted bedraom units. Moisture-resistant boards are more 
suitable for the conditions found in kitchens or bathrooi 
Ready-coloured MDF can be used to make children’s 
fumiture and toys. For radiator covers and screens, pierces 
MDF panels are sold in a range of modern and traditional: 
designs. Specialist pane! suppliers stock. bendable MDE 
which is grooved on one side to allow the board to be 
formed into curved and S-shaped components 


CHAPTER TWO 


DESIGNING IN WOOD 


Designing in three dimensions requires the ability, 
before you embark on making an object, to visualize 
how it will eventually look. The design process is 
never easy, and if you are working with unfamiliar 
fonns or materials it becomes even more complex 
than usual. Indeed, you may find it is often 
necessary to construct a series of prototypes in 
order to evaluate each design decision and to make 
sure the object you are designing will function 
satisfactorily, However, even if you are a beginner, 
you can draw on the experience and expertise 
accumulated by generations of craftsmen-designers. 
This chapter looks at the questions a designer needs 
to consider, including structure, safety and intended 
use, as well as aesthetic and decorative 
considerations, Also included are sketches 
illustrating the basic principles of chair, table and 
storage-unit construction, which you can use as a 
source of ideas and as a guide to the vatious 
practical aspects of furniture design, such as choice 
of joints and order of assembly. 


SEE ALSO 


Chair construction 80 


THE DES! 


Stick chairs __ 84 
Table construction 85 
Designing storage 91 


Strengthening shelves 


A modern-day woodworker could do a lot worse than follow 
this example in order to acquire the basic skills of designing 
in wood, There's no desire to stifle originality or to 
discourage woodworkers from developing their creative 
talents, but it would be perverse to ignore the wealth of 
common experience simply to avoid copying what's been 
done previously. Before attempting to break new ground, a 
designer needs to understand how his or her chosen 
material behaves and how the finished item ts to function, 
and should try to avoid visua/ gimmickry 


FUNCTION 


Much is said about designing for function, but to 
understand what that means one has to examine the 
concept from several angles.A solid block of wood can 
function as a stoo!, but a well-designed stool is 
something else. A bar stool supports a seated human 
being and so does a milking stool - yet they have 
completely different functions and, consequently, 
different dimensions. 
Should a stool be light 
enough to be portable - 

or should it, in a public 
building, be bolted to the 
ground to prevent it being 
toppled, perhaps blocking 
a fire-escape route? 
Should a stool be 
adjustable in height? 
Should it fold for 
storage? And will it tip 
easily when someone 
shifts their weight? 


The average human 

The American designer Henry 
Oreyfuss pioneered the study of 
anthropometrics. His book 
Designing for People provides us 
with detailed dimensions of the 


average inale and feinale 


A designer has to pose 
questions of this nature 
in order to define how an 
object is to function, 
then provide a design 
solution based on real 
requirements, as 
opposed to 
preconceptions. But 
even then, the solution 
will almost certainly to 
some extent be a 
compromise. An 
elegant solution is 
one thatcomes close 
to answering all the 
questions — It will 
seldom, if ever, be 
perfect 
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Designing for people 

In order to be functional, 
most items of woodwork 
have to relate in some way 
to the human body. As a 
species we differ widely in 
size, shape and weight — 
so when designing a chair 
for an individual, you need 
to take careful 
measurements of that 
person's anatomy before 
you can be sure the chair 
will be comfortable 
However, anthropometry 
and ergonomics — the 
Statistical sciences 
concerned with the 
comparative study of the 
human body and how it 
relates to its environment 
— provide designers with 
the optimum dimensions 
for furniture and work 
stations that suit people of 
average height and build 
Most people are 
reasonably comfortable 
using furniture based on 
these dimensions, but if 
you are making something 
for a specific group of 
people, such as children or 
the elderly, you may have 
to create custom-built 
artefacts tailored to their 
needs. Specific 
anthropometric data Is 
given where appropriate 
throughout this chapter 


Adaptability 

Designing something to be 
adaptable increases Its 
usefulness. Bunk beds 
that convert to two full- 
size beds - especially 
welcome ina family with 
growing children — are a 
good example of built-in 
adaptability. An ergonomic 
typist’s chair is designed to 
be comfortable for people 
of any stature; and a draw- 


TO eR ee enenney 


New forms or concepts are rarely dreamed up out of thin air. in the past, fumiture construction 
gtadually evolved as woodworkers leamed to deal with the way solid timber changes shape and size 
in response to levels of humidity. Techniques were modified to keep pace with changes in technology, 
and the appearance of furniture was influenced by contemporary taste. But the rate of change was 
slow. The majority of woodworkers were artisans, rather than designers in the modem sense. They 
would continue to make familiar objects, using the same tools, methods and matenals as their 
forefathers. The most fashionable workshops might produce innovative designs, but only for clients 
wealthy enough to pay what we today call development costs. These innovations had to be tned and 
tested before they became part of the average tradesman’s repertoire. 


leaf table is an example of 
compactness coupled with 
flexibility. For storage, 
adjustable shelves are 
more useful than fixed 
ones; and simple drawers, 
sliding trays or baskets 
may give a greater degree 
of versatility than rigid 
cornpartments 


Structural requirements 
Nothing functions well or 
lasts long unless itis 
properly constructed A 
table that rocks when you 
are Cutting your steak Is 
annoying, a desk top that 
vibrates while you're 
typing Is distracting, and 
a chair that collapses Is 
Positively dangerous. A 
wooden Structure can 
support considerable 
weight without noticeable 
distortion, providing it Is 
designed to counteract the 
stresses and strains of 
normal use 

The leg frame of a 
traditional stick chair 
illustrates the principle 
perfectty, The four legs are 
plugged into the underside 
of a solid seat Horizontal 
stretcher rails not only 
prevent the legs bending 
under load, but also Stop 
them sliding apart. The 
angles at which the 
components meet are 
such that they reinforce 
one another against 
shifting forces, mainly 
because a straight pull !s 
never exerted on any of 
the joints. And if the chair 
is tipped onto its splayed 
back legs. they are ideally 
placed to support the 
additional weight at that 
angle. The structure !s, In 
fact, superbly suited to Its 
intended purpose 


An overloaded shelf will 
sag and May eventually 
break because of the 
combination of 
compression and tension 
But if you cut off a 50mm 
{2in) strip, turn it through 
90 degrees and glue it to 
the underside of the shelf, 
ft will be able to support 
more weight without 
bending — by turning the 
strip on edge you have 
constructed an effective 
beam. The rails supporting 
a table top or chair seat 
perform a similar function. 

The load on a beam is 
transferred to whatever is 
supporting it at each end — 
the legs of a table or char, 
for example. The joints 
between the rails and legs 
must be capable of 
resisting shear forces (the 
downward Pressure of the 
load being opposed by the 
rigid supports). Shear 
forces are increased 
considerably when 
sideways pressure Is 
applied to a structure, 
exerting leverage on the 
joints. A strong dowel joint 
or the tongue of a mortise- 
and-tenon is able to cope 
with this leverage, 
especially if the rail is deep 
enough to provide decent 
shoulders for the joints 
and if glued corner blocks 
are used to reinforce the 
structure on the inside of 
the rails 

The joints of a cabinet or 
a box are especially 
vulnerable to sideways 
pressure, which causes 
the frame to ‘rack’, forming 
a parallelogram. However, 
a rigid back panel, vertical 
pilasters or corner plates 
will prevent movement in 
the joints and create a 
rigid structure. A built-in 
plinth or shelf-suppert rails 
will achieve the same 
purpose, while metal-strip 
cross-bracing prevents 
tacking by tying opposite 
diagonal corners together 


The effects of load on a shelf 


A strip on edge provides 
support for the shelf 


mm 


Legs oppose the load on 
a rail 


Sideways pressure exerts 
leverage on the joints 


Strong joints and comer 
blocks hold the frame rigid 


An unsupported box will 
collapse 


Making a box rigid 

To create a rigid structure the 

joints of a box or cabmet must 
be remforced usmg one of the 
followmg methods. 


Rigid back panel ; 


The traditional stick chair 
The underframe components are 
ideally placed to counteract the 
stresses and strams imposed by 
normal use. 


Vertical pilasters 
The near-perfect back rest 
An ergonomic back rest can be 
both beautiful and eomfortable 


Cross-bracing 


SEE ALSO 


Sofwoads 18-28 
Hardwoods 29-55 
Man-made-boards 64-8 
Attaching table tops 86 
Frame-and-panel 96, 100 
Lopers 97 
Fall-flap stays 97, 342 


Knobs and handles 342 


The effect of leverage 
Levering a door against a 
Orawer can pull it of fits hinges 


Oak bureau 

Pull-out lopers housed in the 

underframe { below) support a 
leather-lined fall flap (centre) 
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If it is possible to misuse something, you can be sure someone will 
eventually do so. People often stand on even the flimsiest of chairs, or use 


stretcher rails as a ladder to reach the top shelf of a bookcase. Tipping a 
dining chair onto its back legs is another common abuse. Even though a 
chair is not buift for such purposes, you should take them into consideration 
as part of the design process in order to minimize the risk of accidents. 


The effects of leverage 
People often sit on tables. 
Providing the rails and joints 
are strong enough, the table 
rarely suffers anything more 
than scuffs and scratches 
caused by back-pocket studs 
or buttons, But if the top ts 
cantilevered — like a fall flap 
on a bureau, for example — 
the leverage created at the 
hinges ts considerable, even 
when someone merely 
rests their weight on the 
flap. Suspending the fiap 
from folding metal stays 
alleviates the risk of tearing 
out the hinges, or you can 
use lopers (rails that slide 
out from the bureau} to 
support the flap from below 
Both methods move the 
effective pivot point forward, 
away from the hinge line 
towards the front of the flap, 
thus reducing the leverage 
If the door of a sideboard 
or kitchen unit is allowed to 
swing towards a tier of 
drawers next to it, it is only 
a matter of time before the 
corner of a drawer that has 
not been pushed home acts 
as a fulcrum to pull the door 
off its hinges. If you cannet 
aiter the position of the door 
or drawers, use stays to 
stop the door opening 
further than 90 degrees 


An unsupported flap strains 
the hinges 


cad 


rN 
Pivot paint 


Folding stays reduce leverage 


Load 


a 
Pivot point 


lLopers have a similar effect 


Splayed-leg chair 
The wide base of this 
robust armchair 
prevents it being 
toppled accidentally. 


Stability 

A piece of furniture may be 
stable under normal 
circumstances, but ask 
yourself whether it can be 
easily toppled. A dining chair 
will be stable provided its 
centre of gravity remains 
within the area defined by 
the four points where the 
legs meet the floor (1); but if 
leaning against the back rest 
moves the centre of gravity 
outside that area (2), the 
chair becomes unstable and 
will topple. Forthis reason, 
the back legs of a chair are 
often made to slope (3), so 
that it will remain safely 
balanced even when tipped 
slightly backwards (4) 

A chest of drawers can 
become dangerously 
unstable if all the drawers 
are open at the same time 
However, a short cabinet 
with a wide base has a 
relatively low centre of 
gravity and will maintain its 
equilibrium unless it is 
toppled deliberately. A taller 
cabinet may have tobe 
screwed to the wall or fioor 
Similarly, large heavy doors 
that would cause a 
freestanding wardrobe or 
broom cupboard to topple 
are usually made to slide, 
instead of being hinged 


2 Unstable chair 


E | 
3 Sloping back legs widen 
a chair base 


4 Centre of gravity aats within 
the base area 


Avoiding hazardous details 
Even small details can 
cause serious injuries. Think 
twice about leaving sharp 
edges or corners, especially 
it they are at a level where 
ohildren may fall against 
them. Glass table tops are 
especially dangerous in this 
respect. A round top is 


relatively safe providing that : 


all the sharp edges are 
removed by polishing, but it 
is advisable to enclose a 
rectangular glass top within 
arebated frame 

Sharp edges are even 
worse if they close with a 
scissor action. Trapp:ng your 
fingers between a heavy 
inset lid and the side of a 
box is painful, to say the 


least: but the consequences : 
? structure of wood, a solid 

: board will shrink or expand 
: toa greater extent across 

? Its width than along its 
length (1) If you make a 

: box from four pieces of 

: similar wood and join them 
: at the corners so that all 

: four pieces have their grain 
? running in the same 

: direction, they will move 

; together by exactly the 

? same amount and no 

: damage or distortion will 

? occur (2) 


of a similar accident with a 
folding chair collapsing 
under your weight can be 
far more serious 

A swivelling desk chair 
with arms constitutes a less 
obvious risk. There should 
be sufficient clearance for 
your knuckles between the 
underside of the desk top 
and the chair arms if you are 
te avoid an unpleasant 
surprise as you swivel the 
chair in order to stand up 

Sharp projecting handles 
can tear clothing, even 
though they may not cause 
actual physical harm — so 
choose smooth rounded 
knobs and handogrips or fit 
flush or drop handles 


Safe detailing 
imegral drawer handles can be 
a Sate yet striking feature 


: Most factors relating to function and safety are applicable no matter what 
: material you are using - but when working with wood you have to take into 


: consideration the fact that timber continues to absorb and exude moisture 
: according to the humidity of its surroundings, regardless of when it was 
: cut from the tree. If you take a 100-year-old chest of drawers from an 

: unheated room and stand it next to a radiator, it will stil dry out; and if 
you retum it to its original environment, it will absorb moisture from 

: the air. The problem for the woodworker is the dimensional changes 

: that accompany these exchanges of moisture: wood shrinks as it loses 

: water and expands when it takes it up. If this movement is restricted, 

: the wood splits or warps. Allowing for such movement to occur without 
: detriment to the work is another aspect of the designer's activity. 


: Allowing for movement 

? The differential mevement 
: that occurs even within a 
: single piece of timber 

: oftencauses problems. 


Owing to the grain 


{f you attach other 


components rigidly with 

: their grain running contrary 
: to the wood grain of the 

: box’s sides, they restrict 

? the natural movement 

? across the box until the 

? resulting stresses are 

: relieved by splits operiing 

? along the grain (3). The 

: solution is to devise a way 


: of attaching components 

: with fixings such as slotted 
? screws that allow for an 

; element of movement 

? A common safeguard 

? against movement in thin 
? solid-wood panels is to 

? locate them in grooved 

: components — they should 
: never be glued in place 

: This is the principle 

: employed in traditional 

= frame-and-panel 

? construction 


1 Shrinkage is greater across 
the grain 


3 Cross battens restrict 
movement until splits relieve 
the stresses 


: Disguising the effects of 

: movement 

: An expenenced designer 

? uses some form of visual 

: distraction whenever he or 

?_ she anticipates that 

? Movement in the timber will 
: affect the detailing of a 

: workpiece. An inset drawer 
: front may fit ike a glove 

: when it leaves the bench, 

i but an unsightly gap can 

: open up all round after only a 
? few months, A narrow 

? moulding attached to or cut 
around the edges of the 

: drawer front or surrounding 
: frame is enough to disguise 
i the gap (1) 


Alternatively, you can 


: make a feature of a gap from 
: the outset, knowing that itis 
? going to occur in any case 

: For example, the movement 

? between the components of 
: tongue-and-groove panelling 

: IS imperceptible due to the 

i strong linear pattern created 

: deliberately by the open 

i joints (2) 


The edge of a table top 


: planed flush with the 

: underframe may look 

: beautifully crisp at first, but 

: the effect is spoiled as soon 

: as the top shnnks (3). A 

: febate cut in the top or rail 

: creates a strong shadow-line 
? so the movement Is 

: indiscernible (4) 

: Alternatively, let the top 

? overhang the rail (5) or 

? mould and set back the edge 
: from the face of the rail (6) 


: Avoiding the problem 

: Selecting stable man-made 
: boards for table tops or 

; Cabinet construction avoids 
: the problem of shrinkage 

? that occurs in solid-timber 


Fixings that allow for 
movement <> 


Slotted 
screw 


Frame-and-pane) 
Construct on 


1 Disquising 2 gap 


3 Shrinkage sporls the effect 
of a flush top 
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Hardwoods 29-55 

Plywood 64-5 lt might seem reasonable to assume that the appearance of a piece you are designing should be 

Inlays 287-8 largely determined by selection of optimum dimensions and by features or mechanical devices that 
Woodearving 294-304 will make the end product function as well as possible. Indeed, the overused maxim ‘Form follows 


function‘ is based on that premise, but in reality this is too simplistic a view. Designers often go to 
great lengths in order to get something to look its best. They will tinker with its proportions, take time 
to select the piece of wood that will enhance its appearance and inco'Porate mouldings, carvings, 
inlays or shaped components, all to increase its visual appeal. in short, the appearance of a piece of 

eg work may be just as important as its function, but it is virtually impossible to be objective about the 
aesthetic merits of any design. The only solution is to develop your own sense of what is pleasing and 
what is most likely to be acceptable. 


1 Padauk box 

A simple design that features 
distinctive square-knuckle 
hinges cut from solid wood 


2 Hexagonal boxes 

These are machined fiom solid 
Indian rosewood with 
burr-veneered lids 


3 Dominoes 
African-blackwood dominoes 
inlaid with sycamore ‘spots‘ 


4 One-piece box Reversible chair Traditional oak tool cabinet 
A smali decorative bax cut A chair that can be tumed A beautifully proportioned tool 
from yew upside down provides the cabinet that seems almost too 


opportunity for a change of good for the workshop 
colour or upholstery. 


Suitabikty 

How is it we can appreciate 
the quality of a simple 
undecorated Windsor chair 
yet find a fine Sheraton-style 
dining chair just as 
appealing? They could hardly 
be more different tn 
appearance. One possible 
reason is the way we 
envisage them in totally 
different settings - in the 
rooms for which they were 
onginally designed. Stick or 
Windsor chairs would look 
acongruous beside a highly 
polished table in an elegantly 
decorated dining room, 
whilst a Sheraton-style chair 
would fook equally out of 
place in a cottage kitchen 
Swap them around, and 
each fits natura 

intended e 


It is necessary to 


ronment 
anidcipate how and where an 
object is to be use 
then design it accordingly, 
selecting the appropnate 
timbers, shapes, proportions 
and finish to achieve the 
desired result, Although 
some people have a talent 
for combining furniture and 
fittings of all styles and 
periods, it is easier if you 
reflect the style and decor of 
the intended location. This 
doesn't mean you have to 
reproduce period furniture: if 
yOu use similar matenals and 
detail, your design will at 
least be in harmony with its 
surroundings 


and 


taminated stools (above /eft) 
A matching pair of stools 
designed to catch the eye from 
any angle 


Ash dining chair (above) 
Selecting a flexible woad suited 
to steam-bending was the key 
to this sophisticated styling 


Carved wooden bow!s (left) 
Cut and carved from solid 
cherry, rosewood and wainut. 
these bow!s are decorated with 
precise fluting 


5 Nine men’s morris 

A games board made from 
burr-elm veneer inlaid with 
rosewood and brass. lhe pieces 
are turned from boxwood and 
cocobolo 


6 Desk tidy and bow! 

Both stems are made from thin 
birch plywood held with 
polished padauk buttons 


SEE ALSO 
Softvvoods 18-28 


Hardwe ods 29-55 
Veneers 56-63 
Man-made boards 64-9 


Woodturning 220-30 
Bending laminates 276-8 
Veneering 280-92 
Finishing wood 


London-plane cheval mirror 


7 


A ctylich #rull-fenop, in n 
A stylish full-length pivotmg 


mitror is surrounded by 
pigeonhole st 


compartments 


SS - 


Table-column joints 
Even simple joints ce 
enhanced by the careful 
selection of coloured timbers 


Decorative detailing 
Padauk-veneer inserts interrupt 

the line of a lammated of 
cherry lippmg 


fae 
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Retined simplicity 


This ash tripod table reflects the 


classic tradition of elegant 

drawing-room furniture — a 

style that has been adapted 
successfully for centuries 


Folding screen (above) 
Constructed largely from bent- 
plywood panels, this foldmg 
screen is an attractive 
combmation of black lacquer, 
ash and stamless steel 


Riven-oak chair {below} 

A perfect combination of 
material, manufacturing process 
and form 


Including decoration 
Mouldings ale often used 
to disquise the effects of 
shrinkage, and Carving cap 
be used to texture g 
surface that wouid 
otherwise have to be 
finished immacu ately. {n 
the days when ail wood- 
work was produced by 
hand this was a common 
ploy; but now that 
machines are available tg 
alleviate the chore ot 
planing and sanding flat 
surfaces, designers tend 
to employ decor ation 
purely for richness of 
effect. Exotic veneers, far 
example, are used 
exclusively for their 
decorative qualities, as are 
Marquetry, parquetry and 
wood or metal inlays 
With imagination, you 
can exploit virtually any 
aspect of woodworking for 
visual impact. Indeed, 
skitled craftsmen 
sometimes design pteces 
specifically to focus 
attention on exquisitely 
made joints — deliberately 
creating features for fellow 
woodworkers to admire 


Aiming for simplicity 

if there is no designated 
location for a piece you af 
making, it is often best to 
aim for simplicity so it will 
look right in virtually any 
setting. But don’t be 
misled into thinking this 1S 
an easy option 
Professional designers 
spend years honing their 
skills in order to achieve 
the subtlety required to 
reduce a piece of work %0 
its bare essentials and to 
arrive at precise 
proportions upon whch 
the aesthetic qualities of 
the design will stand oF 
fall Moreover, making 4 
simple workpiece requires 
craftsmanship of 4 high 
standard — since, when 
there is not the slightest 
embellishment to distract 
the eye, detects such 452 
less-than-perfect finish, 
imprecise {oints OF clumsy 
detailing become 
Noticeable at a glance 
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Colour and texture 
Selecting the nght timber 
may be all that is needed 
to upgrade a mundane 
workpiece, but combining 
wood with other materials 


Provides further Distinctive colour (below) 
oppoitunities to delight the A hand-painted tour de force, 
eye The cool smooth equally striking open and 
texture of glass or marble closed The base gives the 
can make a pleasing impression of a cabinet poised 
contrast to a neh grain like a dancer on tiptoe 


pattern, and the gleam of 
polished brass fittings or 
inlay may add to the appeal 
of a dark-coloured timber 
The choice of surface 
finish can transform the 
appearance of a piece 
significantly. Stains and clear 
finshes enhance any 
timber's depth of colour, and 
then there is the difference 
between the reflective 
qualities of a matt polish and 
a gloss varnish. There are 
also endiess possibilities for 
the application of pure 
colour in the form of 
sprayed or brushed paint 


Creating optical illusions 
If you are not satisfied with 
the exact proportions of a 
piece or want to make it 
appear lighter or heavier 
than it really is, you can use 
detailing to create the 
desired effect 

Adding a deep lipping to 
a shelf or the edge of a 
panel suggests solidity and 
mass without significantly 
increasing ts weight 
Conversely, applying a linear 
moulding or inlay to a deep 
rail has a slimming effect 

You can lend elegance to 
a thick table top by cutting 
wide shallow bevels on the 
underside so that a thin 
edge only is visible all round 
Tapering the legs of a table 
will make it look taller and 
lighter, and a deep curve cut 
in the underside of a plinth 
Tall gives a lift to a heavy- 
looking sideboard or chest 
of drawers 

Even the texture and tone 
of the wood used for a 
piece can affect the way we 
perceive it. A iarge expanse 
of dark wood may dominate 
#room, whereas a paler 
tone is less obtrusive. A wild 
grain panern Can introduce a 
sense of vigour 


Turned bow! 

Flaming the workpiece part way 
through the turning process 
accentuates the natural colour 
and texture ofan elm burt 


Bar stool (below) 

Ths purely functional object 
constructed from simple beach 
laminations is enhanced by 
coloured wood dyes and clear 
catalysed lacquer. 


Richly decorated 
table left) 
Marquetty combines 
cofour and texture for 
this exotic table top 


Lidded container (right) 
Spalted wood, which is caused 
by fungal attack, 1s much praed 
by woodtumers for its rich 
texture and natural pattems. 


Developing your own style 


SEE ALSO The ultimate goal of most serious woodworkers js to develop 


Softwoods 18-28 a visual style that stamps their work with individuajjty jp 
Hardwoods 29-55 order to be distinctive, your style does not have to be 
Veneers 56-53 flamboyant or eccentric. For instance, you May draw. your 
Man-made boards 64-8 inspiration from a recognized historical style — not Copying 
Woodturning 220-30 pieces faithfully in every detail, but using the essence of that 
Bending laminates 276-8 style as a starting point of spnngboard for your Own ideas 
Veneenng 280-92 On the other hand. it may be that a particular method of 


production holds a special fascination for you and has 4 
strong influence on the forms and shapes you create 
Designing for the woodturning lathe, for example, or using 
only curved components made from laminated veneers afe 
both ways of channelling your thoughts and energies in, a 
particular direction. 

Perhaps the most difficult approach of all is deliberately 
setting out to break the rules. Challenging preconceived 
notions of what something is supposed to look like takes 
imagination and skill, as well as the courage to pull it off 
successfully. We take it for granted that storage units usually 
stand against a wail, but it is perfectly possible to mekea 
freestanding unit with access from all sides. By convention, 
most tables have four legs, but a three/egged table would 
look arresting and, incidentally, be more stable on an uneven 
floor. And why take up valuable floor space with a bed when 
i may be possible to suspend it from the ceiling? Addressing 
such questions will not always elicit original answers. You 
may be drawn back to the accepted ways of making things 
again and again simply because they happen to work best — 
but just occasionally you may hit upon the germ of an idea 
that will lead to a truly onginal piece of work 


Finishing wood 306-32 


Dressing tower (right) 

You don't have to sit down to 
apply make-up or brush your 
hatr. When folded, the mirror is 
stored behind the cabinet 


Display shelving (far right} 

A pair of beautifully finished 
laminated components inked by 
plate-glass shelves 


Duck-pond table (below) 
Dipping ducks support a glass 
table top that represents the 
surface of water. 


ya 


Decorated cabinet {right} 
Polka-dot effect created by inlaid 
patinated-copper discs 


—— 


Dressing table (left) 


ac 
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Collector's cabinet {left} 

An exquisitely proportioned walnut 
cabinet, given asubtle sheen by 
applying a simple wax dressing 


Chaise longue {above} 

A traditional concept given fresh 
impetus. The one-piece seat and 
backrest is supported by a 
laminated beech underframe 
which also forms the armrests 


Playful stool fright) 

The designer's sense of fun is 
apparent from this delightfully 
whimsical stool. It is perched on 
Dumbo-like feet decorated with 
polished-metal toenails 


Occasional table {below} 
Utter simplicity — often 

mpted but rarely 
accomplished. A design that 
could be modified for mass 
production with very iittle effort 
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CHAIR CONSTRUCTION 


tn one form or another the upright dining chair has been with us for 
centuries, and yet the basic design requirements remain unchanged. A chair 
must support the user in such a position that he or she can eat or work at a 
table comfortably and, if it has arms, sit down and get up without difficulty. 
!t must be strong enough to bear the weight of the person yet light enough 
to be moved without effort. This may seem a tall order, but there are 
traditional ‘themes’ that solve the problem admirably, to which designers 
and craftsmen retum again and again. Although there are endless 
combinations, the examples of chair construction that follow provide a 
useful starting point from which to develop your own designs. 


SEE ALSO 
Inserting screws 149, 336 
Mortise-and-tenons 248-56 
Dowel! joints 258-9 
Woodscrews 336-7 
Hinges 338-9 


DESIGNING A COMFORTABLE CHAIR os cccssnemusnnienanenenuneecunnonmuenennnensenenne 
So that a chair will be comfortable for almost everyone, designers generally base their 
work on standard recommended dimensions. However, to confirm the precise height, 
shape and angle of a chair's components it may be necessary to make a mock-up of 
the critical elements or to test and modify certain details as the work progresses. 


from vertical 
Aa upright back 
presses uncon 


slopes too mmc. your f 


Padding 
— Fadding-impreves a chairs comfort provided 
itis fairly firn). Dense upholstery toam or 
tradifronal hairor- vegetable fibre, packed 
and sewn into a fitm séat pad, is ideal, 


Seat width ai eS ee 
430 to 450mm (17 to 18in) 25) es ee: 
The width of the. seat often tapers from = 

front to back to provide generous 
clearance for legs and-c othes at the 

front while allowing elbow room 

towards the op 
Seat angle 

5 to 8 degrees from horizontal 

The seat usually slopes stightly backwards 


fo stup you slipping out of the chair: a Seat height 

However, a desk or typist’s chair often has r | 390r0 430mm 

a flat seat so-that thewser can lean | J (12 to Vinh 

forward without effort Seat depth | j if the frontrarl is tao high 
340 to 375mm (13% to 15in) yen a presses uncomfortably 
If the seat is too deep, it presseson | on the backs of ree 
the back of your legs and restricts \ | thighs, cutting of ft ‘oe 
your circulation A seat that is toa | | ped a you 
shallow may make the chatr unstable | | mmay have difficulty sitting 

4 down and getting up 


you are pushed ft 
and yourneck ma! 
taache. 
Position of back 
100 to 200inm (4 to 8 
high and 150 to 180 
{6 to Jin} above the 
The back vest should 
support the middle port 
of your back, known 23 

fumbar-region, —— 2 


Armrest height 


200 to 250mm (8 ta. 10 
above the seat 
The armrest supports 
forearm at a comfort 
height, a also provi 
convement handhold 
towering yourself inte Of — 
rising from the seat. iat LF 
armrests alow the chait | 
to be drawn up toa table: | 


| 


li. a ee CENTRAL SPLAT 
is tenored 1NtD 


The frame chair is the most versatile form of dining chair. e 
The four rails of the seat frame are jointed into a leg at the unders id “ 
of the crest Ia 


each comer of the structure, while the backlegs extend 

upwards to form the main support of the back rest. The ACK L EG 

seat itself may be upholstered, caned, rush-covered, or Stus - tenoncd- os eat pad 

made from solid wood. BACK eee in to Crest yaa rests on BATONS 
Scrawed 0 

Seext ras 


+ yPKOLSTERD seLTAD . 
Oveynangs Curved 
Aa 4 


Corner blocks 


| TAPERED FRAME 
Scene  Vatls 
hits Pryides plenty of % Ke "to 


frame 


Clearance beti/cen 


ORDER OF (arm CONSTRUCTION 
CONSTRUCTION An armrest is usually housed into the 


Frame chair back leg and fixed with a dowel or 
screw. The support is housed into the 
side rail in a similar way. The joint 
between armrest and support can be a 
Stub tenon or, for extra strength, a 
wedged through tenon. c 


e Assemble back rest 
© Plug back legs onto back rest 
and seat rail 

© Plug crest rail onto back legs 
® Attactt legs to frorit seat fait 

e Join front and back trames 
with side rails 

© Make and upholster seat pad 


P FOLDING SEAT jointed, 
Tron legs with /; 
pivots ——<< 


FOLDING CHAIRS AND STOOLS 
The classic space-saving folding 
chair is in effect an A-frame chair 
Folding stools have an X-shaped 
frame, with either a rigid slatted 
seal or a seat platform of 
stretched canvas 


PMORTOE 5 TEAON |} 
TOTS are used.|| 
for arms in lé 


STACKING CHAIRS 


The narrow seat frames provide @LAM/ NATCO BAG RET 


SEE ALSO 
Chair construction 80 


Scarf joint 240 clearance for the back legs when [ SEE Box) al thea to back | 
Mortise-and-tenons 248-56 stacking chairs are . ped fate te 
Dowel! joints 258-9 piled one on top of ¢ if RAILS frontseat ond 72 


Woodscrews 336-7 another for storage. Side, rerls tenoned 


into Crmt & 


t wea aan 


; 6 LAMINATED 


ALTERNATIVE BACK RESTS 
SERT PANEL : Three comman back rests that 
ued, y can be adapted for fra 
(2915 Or : and stacking chaifs 
\ Grad Wi ~\ 
Courter ‘ 
i: sclCws 
CURVED 


é aia BAC/< BALLOON-BACK CHAIR 
This type of Chair takes Its name from the 
LEGS ‘me mek & distinctively curved back-support tails 
Cheir 1és5 


CREST RAIL 


MID RAIL- 
ttnoned. bawcen begs 


ORDER OF 
CONSTRUCTION 
Balloon-back chair 
¢ Assemble back 
frame, including back 
stretcher rails 


° Assembie seat 
frame 

© Assemble remaining 
svetcher rails and 
frontiegs 

* Plug seat frame 
onto front legs, then 
fit & into the notched 
back legs and fix with 
through dowels 

* Apply a finish to the 
chair before caning 
the seat 


= Shepey hovizonte" 


reils oe: Scat trome 


doweyea together 


covered win too 


Antd SGot rat 4 


BENTWOOD CHAIRS oc ovcsnssssnsresrenssssn | LAMINATED CHAIRS 


@ BACK REST tomques 
Bentwood chairs are constructed by bolting and ; Structurally weak shoit grain is avoided by Fein GON, si S d @ 
screwing together steam-bent beech components. This : making chair frames from thick laminated ies u 
type of chair is extremely tough and resilient provided i; veneers. This type of structure is strong and 
the fixings are not allowed to work loose. : resilient. 


Clessic side Cassie Ste-ceir 
and amcheir ~ 
Cn hgurenns |e 


ia 


ORDER OF 
CONSTRUCTION 
Laminated chair 
* Laminate side-frame 
components, seat and 
back rest separately 


ss 
Stretcher © Give together 


r2tl j_ | laminated components 
| to make side frames, 

and insert filler blocks 

with glue 

© Rout grooves in side 


Hop pew frames and tonques 
: | on seat and back rest 
stetiher rail ; | © Glue seat, back rest 


© SIDECHAIR 


and rail between side 
frames 


KNEELING CHAIR 

Many preconceptions 
regarding chair design have 
been challenged by modern 
designers. With a ‘kneeling 
chair’, the weight of the body 
is thrown forward onto the 
khees in order to improve 
Posture and relieve pressure 
on the lower back 


MS OE ScrCWan 
0» OND Dak rest 
4 BA seat. hoop 


8lod< 
SENT HODP 


Zs = e FRONT LEGS dre plu 
Seis) Mt tue set a, OXGA 
SS with 2 E SCrenjean 


ORDER OF 
CONSTRUCTION — 
Bentwood chair 


© Steam-bend and 
shape all components 
Separately. 

* Bolt back-rest 
aSseimbly to seat hoop. 
° Plug front legs into 
S8at: hoop. 

* Screw stretcher 
hoop to all four legs 
\s Fit arms, if required 


Comins squere secticn ot 
WOOL mat 1s Scortjonten 


STICK CHAIRS 


SEE ALSO LADDER-BACK STICK CHAIR 


Chair construction 80 The stick chair in its countless vatiations is a barbers vice Meg back- 
Drawknives 139 beautifully proportioned and functional piece of tenoned into the turned legs. 
Woadtuming 220-30 fumiture that has evolved under the trained eye and 
Mortise-and-tenons 248-56 experienced hands of craftsmen from all over Europe 


Wedged tenons 249 


and America. {t relies for its strength and rigidity on 
Adzes 296 | 


the fact that the large number of components 2085, 
share the load in such a way that the forces ° gal 
applied to the structure do not attempt to pull 
it apart. Stick chairs have always been made from 
tough dense native timbers such as beech, oak, 
ash and elm. 


SPINOLE 


StAT Borgp 


WAGED JOINT yain 


Deck Spintles péss hagn 
the scat bao and dre 
tnen expanded with 


Wooden Wedges iy 


y PSTETHER 
RAILS Plumer 
into hdles 


ORDER OF 


* Assemble legs anc 
Stretcher rails 

e Lay seat board tace 
down ona bench, 
then hammer legs 
into holes in the 
underside of the seat 
e Tap back spindles KITCHEN CHAIR 

into Seat board. then This type of kitchen chair has 2 
fitcrest ra stick-chair underframe. The back 
e Fitarmrests and rest and supports are cut trom 
supports solid timber 


CREST RAIL 


weng ed, Ut IT 
tM Ce o 
tEMMsS 


STICK-CHMP Joints 
Vi att turned 
" CoMpmMments Oe 


oe 


are CSI to 
tie the legs tayeth Cr 


ee 


TABLE CONSTRUCTION 
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A table need be no more than a flat surface supported at a height that’s 
convenient for dining, studying, typing or serving coffee — and yet designers 
have expended considerable creative energy on this seemingly simple 
category of furniture. They have experimented with table tops to see what is 
the best shape and size to accommodate the average dinner party; 
underframes range from straightforward structures designed to provide 
maximum leg room to exercises in functional sculpture; and perhaps most 
ingenuity has been invested in finding easy ways of increasing the size of 
compact tables when it’s necessary to seat a large group of people. The 
examples that follow illustrate traditional methods and are applicable to 
both large and small tables. Basic folding and extending mechanisms are 


also described. 


DINING TABLES 


Moving a chair 

700mm (2ft 4in) 

A diner needs a space of this size 
in order to move a chairand 
stand up from the table 


Dining-table height 

700mm (2ft 4in) 

This is.a comfortable height for a 
dining table, though eating from 
a bowl with chopsticks is easier 
either at a table closer to the 
height of a kitchen worktop or 
silting cross-legged at a low 
table iittle more than 300mm (tft) 
from the ground. 


Elbowroom 

600mm {2ft) 

This is sufficient space for you to 
wield a knife and fork without 
obstructing your neighbour. 


leg room 

600mm {2ft) 

Allow at least this dimension 
between the edge of the table 
rail and the floor. 


Knee clearance 
250mm(10in) 

This is the minimum distance 
from the edge of the top toa 
table /eg in older to provide 
clearance for your knees 
when your chair is drawn up 
to the table 


Rectangular dining table 

To seat six people comfortably, a 
rectangular dining table should 
beat least 15x Im 

(5ft x 3ft Zin) 


Circular dining table 
A circular dining table of only 1m 
(3ft 3in) diameter will seat up to 


0Gmm {2ft 


four persons. increase the 
diameter to 1.2m (4ft) for six 
diners, and to about 1.5m (Sit) 
to seat eight 


WORKTABLES 


Desk height 

700mm (2ft 4in) 

A desk should be the same 
herght as a dining table 


Word processing 

650mm { Zit Zin) 

ideally, a worktable used for word 
processing or other keyboard 
work should be 50mm (Zin) lower 
than the average desk 


Maximum reach 

475mm (ift Zin) 

Sitting at adesk, you can reach a 
shelf at this height above it 


OCCASIONAL TABLES 


300 to 600mm (1 to 2ft) 
Occasional tables vary in height a 
gleat deal The lowest ones often 
look stylish, but can be a bit too 
low for comfort 


1.5m (Sft} 


ES 


Dining table seating 
arrangements 


(UIE YE) WL 


DESIGNING A FUNCTIONAL TABLE 
Eating at a dining table can be either an enjoyable 
social occasion or a nightmare of cramped knees and 
colliding elbows, depending on the amount of room 
provided by the designer. Most people are able to write 
or draw comfortably at dining-table height — but before 
designing a table for someone to work at, find out 
whether he or she will be using a computer, because at 
least part of the table top must be lowered to present a 
keyboard at the optimum level. 


Elbow room Knee clearance 


6OHmm (2ft} 


Moving aichair 


700mm {2H 4in) 


, 
| 
| 


7Odmm (2A Ain) il 


Table height 


U 


eas 


Reach 


Desk height 
700m t2#r din} 
For keyboards 


650mm {2ft-2in) 


FRAMETABLE eo hat he ‘ wood} Fo qaorer 
esoLip TOPS —“FaNeie] strona 

A frame table has four legs, one at each comer. For all its eee , 

simplicity, a basic frame table can be modified in numerous > 

ways to create a variety of dining tables, side tables and desks 

With strong mortise-and-tenon or dowel joints, the classic 

design can be adapted successfully for tables of practically any 

size. You can make the top from 

strips of solid timber glued epaih@ 

edge to edge, but oD sit . 

for stability asd 

the larger 

tops are often 

constructed from 

flipped and veneered 

blockboard or MDF 


ORDER OF 
CONSTRUCTION 
Frame table a 


© Glue legs to end rails 
and leave to set, 

* Glue assembled 
endframes to long <ajls. 
¢ Fit top 


ATTACHING TABLE TOPS 
A table top made from stable 
man-made board can be fixed 
rigidly to an underframe. A solid- 
wood top must be allowed to 
shrink or swell 


+ BLOCKBOKRD TORS _ 
SOUid-WOrd Tippings 


are glued to | metot Corner 


10 She : fe) 
troy & hia | plates al 
core ~ i 
Tons ~ small hardwood 
SLs A 1 
Med aioe + SHRINES 
oe open CORNER PLATE “PUMED 
marti Exenon | ” 
‘ Oy dane? jointy 
Veneer applied crews. 
before tippin bot Screnew METAL SHRINKAGE PTE 
aN into toble scroued A (ail §, top 
usang slots manning 


across the grein 


CONSTRUCTION} STRETCHER Fatt © OVERHANGING 

reqwores strethor |} KAS euppart 6 e meiNn-Feme Tor /RAL JUNCTIONS 
rajlg tor stengov ~ jonts by Muing tne legs — Designed to minimize 
togetner near tear tds ete its of Shrinkage 


DESK OR SIDE TABLE 

Fo! a desk or side table, frame-table 
construction can be modified to 
include drawers 


ORDER OF 
CONSTRUCTION 
Desk or side table 


* Glue legs to end 
rails and leave to set 
e Join back rail and 
lowver front rail to 
endframes, then tit 
central post to lower 
rail and fit top rail 

® Fit central drawer 
tunner, clamp frame 
and leave glue to set 
© Fit side drawer 
runners 

« Fit top. 


CENTR 
43 stub -tenonea 
into bom fret 


° Make and fit 


drawers } 


reils 


; 
if 
iy . 
f , 
4 f} Y 


oLOWER RAIL 
4S stnb-tenmcd 
into legé end, rail. 


sa 


DRAWER RUNNER 


SLAB-SIDED DESK 

A slab-sided desk made by bolting chipboard or 
blackboard panels to a solid-wood frame is another 
variation on the frame-table theme. A deep 
modesty board preverits racking 


ORDER OF 
CONSTRUCTION 
Slab-sided desk 

e Assembie frame and allow 
glue to set 

® Lip end panels 

* Bolt completed siab panels 


to frame and fit modesty 
board tif required), using ; 


imock-down fitting 
° Fit top 


FRIMEG-PANEL CoNSTRVCTIAN 
the fur carnors of tre frome 
are finger-jaontea togener, 
Me Me campicte 


FRAME TABLE WITH 
TURNED LEGS 
Constructed like a standard " 4 
frame table, this is particularly S; , 
Suitable as a round-tap dining or A; 2, He 


coffee table 


oDwe JOINTS me 
far tergar table 


le 18 
bdted to the side penct. 


REFECTORY TABLE 


SEE ALSO 

Table construction B85 This type of unde:frame is suitable for dining and coffee WEDGES 
Dovetail joints 180-1, 266-7 tables. ft is usually made to ‘knock down’ for tsa 
Woodturning 220-30 transportation. Latger frames, especially, must be 

Mortise-and-tenans 248-56 strongly constructed to prevent racking. Attach a solid 


Wedged tenons 245, 256 top to the endframes, using shrinkage plates. A 
Dowel joints 258-9 blockboard top can be attached with screws passed END FRAME 
Knuckle joints 339 through the top rails of the endframes. vA 
6 TO Aor plockheres eer A 
Sovid WOD ae ||| 
< @ CROSS RAIL 


VERTICAL POST 
+8 Fixed to top 
rer etootwitn 
wedged, Drrough tems 


ORDER OF 
CONSTRUCTION 
Refectory table 

° Assemble endframes 
and ailow glue to set 

© Fr crossrail 

© Ft top 


a lonie-wedyc 7 
WMwiiee tnm 7 
~ no glue CYMITEA 
#RULE FONT ~ helps 
support reised, flops. 
reduces strean av 
minges. , 


Deep flaps hinged to a fixed top are one way of 
providing a table top of variable size. When raised, the 
flaps are supported on pivoting legs or brackets. 


e—*_Mound® Doe 
15 revéeled when flop 
> isdown 


Woh 


ORDER OF 
CONSTRUCTION 
Gate-leg table 

° Assemble pivoting 
gates 

© Assemble both fong 
side frames, fitting the 
gates between the 
rails at the same time, 


top teundertrame 


GATE-LEG TABLE 

The gate-jeg table takes its name 
from the pivoting leg frames iat 
support the flaps on each sida 


black of woaw 
Scroed to underside 


ot Flap 


an at 
> AD Tnatie 245 


EWING JOINTS aTlow to 
be ded. tlash Easels tome 


Aliow glue to set FY of y 
e Join the long side ~y F 
frames with the ’ o 
shorter crossrails, — 2 
. > js cmshcrcd 
ne . ) tke & steno one 
» Fit drawer runners GATE LEG e 0 GATE-LE 4 
= Jon tues tocentl | Folded flush @ GATE STOP A tHe 
* Fix central partof agemst frame Gate stops agomnst pivor Pee Arillth 
; 1 


PEMBROKE TABLE oe 
This 19 a stall refined pea 1 
dfop-leat table. tts flaps =! SIDE 2 


are supported on hinged 
wooden brackets 


KNUCKLE -J OND 
Surhoer BeACCET 


KNUCKLE JOINTS 
large pupose-mede 
hinges are best 
tor joining tne 
su ort breckets 
tp tne side 


HHINGES~ Y 
deep meter 
hanges Cen 
he used but 
N& 23 stony © 
as knuckle jonts 


DRAW-LEAFTABLES 


Pull-out leaves mounted on sliding bearers are often used 
to extend the length of a dining table. One popular variety 
of draw-leaf table has a loose top that is dropped into 
place between the pulled-out leaves. 


oLODsE Tor _— . 
A block DP LOCATE 
sinned 
underside & 
ot CAL TY craceeren 
Crosspiece. | Noten 


! fun in Nothes 
stag mM orig fe Notches dre 
Cl SC Crs Com mn 
J ideby § e- 


WOd DEN BOCK scroued 1? 
underside of CMssprce 


guide pe2avrers 


ORDER OF 


CONSTRUCTION 
Pembroke table 


¢ Assemble both lang 
side frames. Allow glue 
to set 

* Jain sde frames with 
crossrails, fitting upper 
drawer rail last 

© Screw and glue 
hinged brackets to side 
rails 

© Fit drawer runners 

¢ Make and fit drawer 
© Join flaps to central 
part of top 

« Fix central part of top 
to underframe 


ORDER OF 


CONSTRUCTION — 


Draw-leaf table 


* Assemble underframe 
as for a standard frame 
table 

« Screw bearer guides 
to crosspiece, then 
screw crosspiace to 
side rails 

¢ Screw and glue 
bearers to undersde of 
each leaf 

* Locate bearers in 


notches cut in end rails, 


e Screw and glue 
lacation block to 
underside of table top. 
* Lower top onto table 
$0 that location block 
fits into slot cut in 


crosspiece 


VARIATION ON THE DRAW-LEAFTHEME 
A loose ‘spare leaf’ [sametimes hinged for 
Storage) can be stored ot:taf sight within 
the table frame, beneath the siding leaves 


rE Or TE cis sécclgsacssiscivtoressioonsddlonrsesrsonci 
SEE ALSO 

Table construction 85 
Dovetail housings 246-7 
Mortise-and-tenons 248-56 
Wedged tenons 249 
Bridle joints 257 
Hinges 338-9 
Knuckle joints 339 


One way to reduce the area of a table top when it is not 
in use is to split it dawn the middle and hinge it, so that 
one half can be folded over to lie on top of the other. 


SIDETABLE 

A side table can be 
converted Into & card table 
of small dining table by 
swelling the two back 
legs on knuckle Joints and 
opening the hinged top 


crosspiece, 


. ‘ “Yi 
PYOTING LEGS | orev | 


° Screw and gue | 
pivoting4eg assembly 

to straight back all 
© Join two halves oft 
with hinges. Fix one: 
half of top to table 
frame 


Jos pivots 

166 48 dyetoied to, <steght thc (eit 
Streaght bock veil 

CAT BRIDLE TONT 

oie, StTeddley FLIP-TOP TABLES 


CU TREE 
raat 


DINING TABLE 


Small occasional or wine 
tables can be made with 
This square dining table converts 2 fon, tas Bree awertical 
into a larger rectangutar one. The position in order to save 
hinged double top, which should | Space when not in use. 
be made from stable man-made 


rdistenopeedyy COLEGIO 
Aiach Legs © ( 
CAumn with | 


Pivoting mechanism 

Four braces are fixed with 
biscuit joints across the Camers 
of the frame. A square metal 
peg plate screwed to the 
underside of the table top drops 


ORDER OF 
CONSTRUCTION _ 
Flip-top table i 
e Join legs to column 
* Glue block to top of 
column and insert 
wedges 

« Screw one bearer 10 
the top and fit it onto 
one of the pivot pegs. 
then slide second 
bearer into place and 
screw it to the top. 


into a hole plate set flush into 
one of the corner braces. 


FUSH Wore LATE 


STORAGE-UNIT CONSTRUCTION 


Wereverterit er 


Peeve Cree rere Ty . 
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As a rule, we require an immense range of storage to keep our belongings hidden from view. Even 
collections of books, CDs or DVDs kept on open shelves need to be stored systematically, so you can 
lay hands on a particular one without a prolonged search. Customarily, when we talk about the 
vatious kinds of fumiture used for storage we refer to them by specific names — such as wardrobe, 
bookcase or dresser - that indicate their function and also their place in the home. Nowadays, many 
designers regard these traditional classifications as limiting and prefer to employ shelves, drawers and 
cupboards in whatever combination provides the most effective use of space. In the following pages 
some of the many ways of constructing cupboard, drawer and shelf units are illustrated and described, 
so you can use them, either individually or in combination, to design storage to meet your own needs. 


Plan storage systems using recommended dimensions 
that permit someone of average build to reach the top 
shelf or gain access to the back of a cupboard or 


drawer without stretching. 


Maximum shelf height 
1.8 to 2m (6¥t to 6ft Gin) 
You can reach a shelf this 
distance from the floor. 


Eye-level shelf 

15 to 1.2m (5ft to 5ft 8in) 
Mount a shelf at this he:ght 
for books, box tiles, DVDs or 
other objects that you want to 
findeasily. 


Maximum reach above 
worktop 

105m (3ft Gin) 

You can just reach a shelf at 
tvs height when leaning across 
4 standard kitchen worktop 


Optimum reach above 
worktop 

300mm {(3ft) 

Store frequently used objects at 
this height 


Lowest shelf above worktop 
450mm (Ift 6in) 

Shelves and cupboards mounted 
fower than this begin to obscure 
your view of the back of the 
worktop and may obstruct use of 
food mixers and blenders 


Standard worktop height 
980mm (3ft) 

You can work comfortably at a 
counter top fitted at this height 


Worktop depth 

600mm (24t) 

Major electrical appliances 
(dishwashers, washing 
machines, etc | are designed to 
fit beneath a worktop of this 
depth. These appliances can be 
concealed behind door panels 
Hiat match kitchen units 


Wall-cabinet depth 

300mm {ift) 

This ts the optimum depth for a 
waill-hung cupboard mounted 
above a worktop 


Crouching at a cupboard 
Im (3ft 3in) 

Aflow this space in front of a 
low cupboard 


Safe passing space 
900m m (3ft} 

Cramped kitchens and 
workshops cause accidents. 
Allow this width as a safe 
access corridor, plus an 
additional 450mm (1ft 6in) to 
provide room for someone 
standing at a worktop 


Access to drawers 

125m (4ft 2in) 

This amount of space is 
required for someone kneeling 
af an open drawer. 


Hanging space 

1.45 to 1.6m (4t 10in to 5tt 4in} 
Allow this space below a 
hangmg rail to accommodate 
{ong coats and dresses 


850mm (2ft '0in) 
Jackets and shirts will hang in 
this space 


600mm (2ft) 

A storage unit of this depth will 
accommodate clothing hung on 
a rail 


Drawer size 

425 to 500mm {1ft 5in to it Bin) 
Make drawers or trays this 
depth for folded shirts, 
Sweaters or towels 
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Eve-level shalf 1S—1. 7m (5ft-5ft Bin) 
Maximum shelf height t:8=2m (6ft=6ft Bin) 
: 


Worktop Height 
D0mn 


bi 


__ Long coats/dresses 


oa | 


+ ’ : fe passing distance” a 


900mm (3ft} 


$-~4n pe § 


Drawer size 


425-500mm 
(tft Sin-1 ft Bin) 
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SHELF UNITS 


Simpl helf uni d fi lid 
imple open shelf units constructed from soli r) A DIUSTABLE SHAVES ail 


SEE ALSO 
Man-made boards 66-8 
Designing storage S1 timber or man-made boards are suitable for - 

Biscuit valats 9 167 storing books, CDs or OVDs and for displaying p soprickery ad {justeble 
Routers 170-82 collections. Similar forms of construction are 7 > CON he 
Dovetail joints 180-1, 250-7 used when shelving is incorporated in more $ he ying ‘ } hete 
Housing joints 246-7 complex storage units. sea iW inter 

Dowel joiits 258-9 
Woodscrews 336-7 


SOLID-WOOD UNIT 
Well-made sheli units 
constructed from solid 
softwood and hardwood 
are generally stronger 
and more attractive than 
units constructed from 
man-made boards. 

ORDER OF 

@mitke) DOVETAIL JO 


CONSTRUCTION WNT 
o DoyeTAiL JOINTS FO 


Solid-wood unit 


° Fi fked bottom 
shelf into housing in 
side panels 

Tap dovetailed top 
into side panels, then 
square up and allow 
Qlue to set 

© Fix back in rebate 
withfillets 

© Fit adjustabie 
shelves yy, 
——— 


LAPPED 


DOETAIL TOINT SOLID OR PLYWOOD BACK 


neld in rebate WA 
Screwed, Filet 
nh qn rebete y 


panned to side paner 


OSTRNGMENING 

Books & zines 

4mpose ney toed: 
GMCnin 45 


aged 
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fn intermedinte verti Support 
(A pe ds @ BACK - 
Sides tageiner iss Screwe to rp Te DOVETAIL HOUlIN'S 


Suppat 


USING CHIPBOARD OR MDF 

A shelf unit made from chipboard ar 
MDF is likely to be cheaper than one 
constructed from solid timber, Also, 
both materials are perfectly stable. Use 
moisture+esistant MDF for kitchen and 
bathroom storage 


ORDER OF 
CONSTRUCTION 
Chipboard unit 

© Giue plinth to bottom 
sheit 

= Join side panels with 
fixed shelves. Include 
back at same time or 
siide it into groove from 
below ahervwards, then 
screw it to the back edge 
of the botiom shelf 

© Fit adjustable shelves 


fy adjusteble shalt 
drill tdles 1° propricoty 
snek 6 

OF XED-SHELE UNITS 


jise. knocK-davn 


BACK FINING 


RUN THROUGIT, = GROVE 
PAST THE Borom " of 
SHELF 


(ere vie). 


Sid€ 
PANEL 


BiscaiT JOINT 
(MITRED) WALL-HANGING UNIT 
Screw the unit to the wall 
through a strongly jointed 
back sail of, for lightweight 
loads, through a ply back 
fitted into an alHyound groove 


For heavy loeds, screw 
through strongly 
jonted back rel 


DOWEL JOINT 


O LIGHT WEIGHT 
ygssih LoADS 7 screw 
BAREPACED directly throug 
JOINT pine back sibs 1 for 
eony Teds, tit a becl 


rei ~(see right): 


Anernetive side-penel 
deta ne 


* ASSEMBLED 


CUPBOARDS 


SEE ALSO 

Door construction 96-7 Traditional and modem methods of construction can 
Cutting mouldings 127, 172-5 be used to make free-standing cupboards and also, 
Biscuit joints 167 with modifications, as a basis for buriding kitchen 


Dovetail jotnts 180-1, 260-7 
Cutting mitres 192, 201, 238-9 
Edge joints 244-5 
Mortise-and-tenons 248-56 


storage units. 


o SOUD TOF 
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Use sola bopras 

qomed win butt 

me OY TE Mts _ 
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TRADITIONAL CABINET 


CONSTRUCTION : | 
Constructing a cabinet trom solid timber Bl Cie. triang lor 
requires considerabie thought and careful OCKS rails tor 


making, in order to allow for the 
Mavement of the wood, It is also 
necessary to make up wide panels from 
relatively nan'ow boards —a task that is 
made easier if you have access to 
woodworking machinery 


Strong,wide comer Joints | 


TOP-FINNG BLOCKS 
Use sola 
Screws to Alaw 
tor mwement of 


@ FRONT VERTICAL 

post 15 )2NeA. = 
Frnt (211 itn 

tenons 


Frome, penal 
Comstrchiaw( see 
wer eet ) 


ORDER OF 
CONSTRUCTION 


Traditional] unit 


¢ Join both side 
Panels to bottom 
panel 

¢ Insert front verteal 
post and fit top rails 
Square up cabinet 
and allow glue to set. 
¢ Fit back panet and 
screw tt to top rail 

* Fit top:fxing blocks, 
then fit door stops 

¢ Fit cupboard top 

« Assemble doors 
and tet the glue Set, 
then join them to 
cupboard with hinges 
° Assemble plinth 


¢ Cabmet sits 
Ww rebated 


@ DOOR LINE _ 
Bead moulding cut 
in side pene’ to 


: : : an 
Asn se dor h ae Piso nve pum RAC : Gucmiicaa 


EMMING A 


————— : 


SHELF 


able shelt 


» BLOCK HOVSING 
glued to trp logkes & Joint 
beck Of CNG = 


} Tarn a me- | 
picce adjust. | 


: MODERN CABINET CONSTRUCTION 
? Constructing a cabinet from man-made 
? boards is relatively simple since the 

? matenals are stable. 'f youare planning 
: to make several identical cupboards, 

? consider using machine-made joints for 
$ speed. accuracy and strength. Make 

3 entire cupboards from boards faced 

? with veneers or plastic laminates, or 

? Save money by using these decorative 
} boards just for the doors 


tides in guone 
ann screw! Gd to 


Snewes a Gan 
side ot dinder 


e Fit plinth rail to bottom 
panel 

Fit both side panels to 
bottom pane? 

« Fit the centra) panet 
(divider) and then the top 
Allow glue to set | 
® Fit back panel 
* Hang doors 


CUPBOARD DOORS 


All sorts of doors and flaps can be fitted to cupboards, storage 
units and other kinds of fumiture. The most common fonns of 
door constwction are described and illustrated here. 


FRAME-AND-PANEL | ¥ 
CONSTRUCTION | 
The traditional frame- 
and-panet door is 
constructed ta 
accommodate the 
inevitable shrinkage 
and expansion of the 
thin sokd-wood pane!. Because of Its visual appeal 
and stylistic aSsociations, designers often select 
this type of construction for doors with plywood 
panels, too 


ePANEL 45 
had in re- 
bate. by 8 soowed g 


TALL PANELLED DOOR 
Tall cupboard doors are divided by 
crossraifs and upnght muntins 
to reduce the size 
of solid-wood 
infill panels 


FRIME-E-PANEL CONSTRUCT 

whatever type OF Molding 15 UAL) 
the tfeme se hone witn hounchea 
Morbse 2, tenn 7OmMes 


TWIN DOORS 
A pair of cupboard doors 
that meet in the centre 
can be treated in several 
differentways 


@ FLUSH-Doopr VEVEERING VAATIOVS 


FLUSH DOORS 

This type of door is simple to 
make and neat in appearance. |t 
is usually made by lipping and 


veneering aman-made board 
Saag: ation lipping - Simple me edge oF 
1 pp? Ci Ey a kere ae 
Lapin (or 12) - 
POPS: VAG) re \& DEEP VFPER GkoDvES 
\ em - ? _ —_ « 7 a ee E iN 4 Allow Deas 2) bE 
VEL ‘ | UFTeD Fok REMWAT A ~ 


(vena. applied coro 
Used or gas tr 18 ved ray 


GLAS) DEDRS 
|TA sue More 
/ EAsily (IN PLAIN 
AP THACKS 
se 


. eta bisertiay 
Erm ot 
door 


SLIDING DOORS 

Doors are made to slide if they are 
too heavy to be hung from hinges 
or when space is too restricted for 
hinged doors. Various methods are 
used, from grooves cut directly in 
the wood for thin-glass or plywood 
doors to proprietary sliding-daor 
medianisms forlarge heavy 
wardrobe doors. A smatl selection 
only is shown here 


) pulls Ont tp 


Support tn 
fall elope. © 


FALL FLAPS 

Faps that open to farm a horizontal work 
Surface are used for desks and drinks 
Cabinets. They are supported by stays or 
Pull-out lopers. 


the trmt s 

SUPPER - SHBLE HOUKII prv@nty fe loper 

© LowsRr- we | = . wa SS we ee 4 pu eo 
“LOWER SHBF -\~* ee ai far. The bed 
tix@d, “KL Witty a : v_ Stop 15 inserted after 


VERTICAL FST i 
tenned. Into potr P ae tid in trem 


Shelves 


jacana 


CUPBOARD DOORS 


MA eLiFT Dope TO 
\ UN LOd< 


LIFI-UP DOOR 


LIFT-UP-OOOR STAYS 

A stay or pair of stays for a liftup door 
(er lid) locks automatically when the 
door is raised, and 1s released by 
fifting the door slightly before allowing 
it to fall. Friction stays that prevent 
doors or lids slamming shut are 


ONCERTINA available, too 
DEK , 


*SO0SS HINGES? _ 
mounted In Agwy 
CAYe) Ove ANVISible | 
when closer 


IN 5p Cc7ck roj/er— 


6 OPENING g . 
—————F >> Wae SYSHOMS 
puning an a0”, y 
CONCERTINA DOORS rave 
Folding doors have to be mounted on a COMA iE, Ray 
special rollerguide system. They are useful in D sh ec 
a restricted space and have the advantage of TAM 
providing access to the whole of the interior, e ERD Ve BOUR GROOVE _ 


whereas sliding doors close off at least half 


of the cupboard Fill in TaN 

GOWwe atter 
sm stiding 

9 TAMBOR >< tombair 


tembur runs in gimwe 
ot 


wiere |”. 
4s daNelL~jON 
to cebinet sid 


e INSERTING _ 
tembmar i; ta 
to $I Om 


U 


OVEMAPPINA 5S 
OF RS aia Stairs 


TAMBOURS 
A tambour 's an attractive if 
complicated alternative to a door. It is 
made from narrow overlapping strips 
of wood glued to a canvas backing 
This methad of construction allows 


@ DEK TOP _ 

the tambour fo negotiate bends as it oS J oned te cating 
slides in grooves cut inside the two ? sides W Tag lapp 
sides of a foll-top desk e TAMBOUR CMTC AN) | " jom t 


DRAWER UNITS 


Constructing a drawer unit, especially one made from EME DETAIL ° DRAW: €-EZ-RAIL 
solid timber, is much more complicated than making a CONSTRUCT) ~ 
a cupboard unit of similar size and construction. Also, a moulded, aerhang NSTRUCTICNI 
greater accuracy is required, to ensute the drawers fit 4 $ One We 1D (seen from side) 
snugly and will continue to nun smoothly. dis ase. e 

gy @ FRONT DRAW 


OCROSSPIECE 
unamed tenm mtn 
‘open ‘shanlders 


fixed to rei 


piec e to 
Witn sloltea 


Dack railL\ 


SOLID-WOOD CONSTRUCTION IN SCYENS 

A solic-wood chest of drawers is ff S SINGLE SCRE 
constructed like a cupboard made ~ SY Hows Runnert |e 
from sold wood, but includes drawer BD sine PANEL 
runners, rails and kickers assembled ZA [> } 

in such a way that they do not a cam A! Si 
impede the natural movement of the — es pons —— WSN 8 
carcass. Bottormtun drawers slide on DS F> ~~ 5 

runners fixed to the side par'els /, : 6 *< oS 


er 


panels andy SaQNG 
to back rail 


4) 


£\ 


SIDE PANEL 
Coins 
iP ede tke Bobble 


ot shrinkege 


FRONT OF RUNNER 
FITS INTO GRoovE 
CUT IN FRONT RAIL 


le piece of Wood 


as 8S nnn 
top roo rea 


Six 701 frm rei). 
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RAIL stub tence 
dD side of 
Cpbinet. Grooved to 
ec: Ve. runner E 
dust panct. 


SS 


PANEL USS 


ORDER OF 
CONSTRUCTION 
Solid-wood unit 


® Join side panels with 
the two long drawer 
rails, then ft dovetailed 
bottom panel 

© Fit short frontpost to 
drawer rail. Then, after 
Joining the two top rails. 
with the crosspiece, join 
their dovetail jaints to 
the side panels and fit 
the front rail onto the 
tenoned end of the front 
Post. Check for square 
and let the glue set 

© Fit drawer runners, 
including the central 
runner (with guide), 
whicl) hangs from short 
rear post 

« Fit top-fixing battens, 


front € beck Feil) 
dovetctea into 
Side poners 


then fit top 

® Slide dust panels in 
from rear. 

° Fit back panel 

¢ Assembie piinth. Fit 
the location blocks on 
the underside of the 
Cabinet and then ower 
cabinet onto plinth 

* Make and fit drawers 
{see over'eaf) 

» Fit drawer stops 


DRAWER UNITS 


SEE ALSO 
0 91 FRAME-AND-PANEL CONSTRUCTION 
esighing storage Relatively ightweight cabinets can be made by using 
Routers 170-82 frame-and-panel construction with a solid top and aply TO?-FAXIN4 
Lap joints 240 back panel. This method of construction can be adapted ieee 
Housing joints 246-7 to make a cupboard or drawer unit of a combination unit 
Merlse-and-tenons 208-56 | th cwrboad arc drawers Botton E 
Dovetail joints 260-7 kK lr 


Knock-down fittings 340-1 


ass emily 


ENTRAL 
sr is ‘ 
required. if thre 
ore twin top - 
YOM HS 


a orawer kuNNee 
grooved tb accep e 


dust panel. Tenon ts 
into front F2UE 


ORDER OF 
CONSTRUCTION — 


Frame-and-panel unit 


« Assemble end panels. 
« When the glue has 
set, Join end panels 
with drawer rail and 
bottom rats, then fit 
both top rails plus 
central post 

© Screw drawer guide 


DRAWER GUIDE to ninners, then fitthe 
i runners to the frame. 


Serewa To tanner ¢ Fit dust panels 
SIDE RYNNTTL e Fit back panel 


© Make and fit drawers 


Tied et rear WIM Single Sore \and/or door(s} 


Z 
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SLAB CONSTRUCTION 

MOF or other maninade boards are used far making 
simple cabinets. Join the panels and rails with knock- 
down fittings or biscuit or dowel joints, This method of 
construction s ideal for side+run drawers, which have 
ORDER OF grooved sides that Un on battens serewed and glued to 
CONSTRUCTION | the cabinet’s side panels. 
Slab-sided unit 


° Glue plinth to 
bottom paniel 

« Join side panels to 
tails and bottom panel 


hardwood 
VANNNS 


Check for square and 
allow glue to set 

© Fit back panel 

© Fit top ot cabinet 

© Fit drawer runners. 

© Make and fit drawers 
(see opposite) 


dont tings) 
“isaatt ar angel pl 


IDE - RUMI DRAW 
(See opfoyit 


DRAWERS 


Drawers ate designed fo slide in and out of a cabinet to 
facilitate access. The drawer front protects the contents 
by filling the opening. Shallow widely spaced drawers 
or trays are often used as an altemative to shelves 
behind cupboard doors, especially in wardrobes or 
built-in storage units. Tray construction is usually very 
simple, often comprising no more than a finger-jointed 
box with a plywood bottom. 


(|) Bottom-run drawers 
The bottom edges of 
the drawer’s sides run 
on strips of hardwood 
fixed to the cabinet's 

i side panels. The strips 
# also act as ‘kickers’, 
whidh prevent the 
drawer below tipping 
when it is pulled out 


Side-run drawers 

A stopped groove cut in 
each side of the drawer 
fits onto a hardwood 
batten screwed and 
glued to the cabinet 

For a stronger fixing 

cut a shallow housing in 
the sides of the cabinet 
for each runner 


Drawer slides 

You can buy ready: 

} Made drawer-slide 

} systems for screwing 
to the sides of heavier 

drawers. The drawer 

front must overlap at 

each side to cover the 

space needed for 

these fittings 


DRAWER SUDE 


Inset drawers 
Drawers of this type 
close flush with the 
face of the cabinet 
They need to fit snugly. 


DRAWER 


Overlapping drawers 
Overlapping drawer 

fronts cover the leading 
edges of the cabinet 


False front 
' Overlapping drawers 

y are often made witha 
7 talse front screwed to 
each drawer, which 
makes for mud) easier 
fitting 


@BACK CORNER 


Chamtevad 1d eese 
inserbin ot drawer, 


use beter ges 


herdWeod tr 


STIFFENING A WIDE 
DRAWER BOTTOM 

A hardwood crosspiece 
known as a muntn js used 
to separate and support the 
two sections of a wide 
drawer bottom, 


LAPPED-AND-HOUSED 


For cheaper quality furniture, 
drawers can be made with 
simple lap joints at the front 
and housing joints at the back 
The strength of the joints relies housin Bir 
on the glue, bur they can be 
reinforced with panel pins. 


TRADITIONAL BOTTOM-RUN DRAWER 
A traditional bottom-run drawer has thin 
hardwood sides jointed with finely cut 
lapped dovetails at the front and througti 
dovetails at the back, The bo torn panel is 
set in a groove at the front and has a 
gfoovec slip mouiding at each side. Use 
Plywood or MDF for the bottom pane} and 
solid wood for the slip mouldings 


grave 43 Cone 
by bottom 
dwete 


# HOUSING JOINT? 
var wale us “ae 


trent & 


© BOTTOM 

often made of plywood. lf 
Solid. wend 15 Ca Wiig 
Must run side 


SLIP MOVIDINGS 
(A) glued i> c2on 

J) dtIwr side. 
End 15 Notched 
£ allay it torun 


Bes Under crower 


made Of vip Pei? . 
herd wood. 4 set SURFAAE 2000. 
Chaat Vg Iv (3 ™m) Shde botlom 
belw sides avd Piece tram 
a rear. Screw tp 


drawer beck 
Cdo not give); 7# 
it shrinks, 1 can 
te mvcd torwat. 


FITTING A 
DRAWER 


First plane the drawer 
front to fit snugly in its 
opening. Make the 
other components to 
match the front, then 
assemble. |f the 
finished drawer is a 
tight fit, look for shiny 
spots along the sides 
that indicate areas of 
triction, Skim them 
lightly with a plane, 
then lubricate all 
sliding surfaces by 
rubbing them with 

a candle 


BUILTIN STORAGE UNITS oo. cscsnscnsnennecnsnen 
SEE ALSO 


Designing storage 91 
Door constructior 96-7 
Mitre joints 238-9 
Mortise-and-tenons 248-56 
Hinges 339-3 
Knock-down fituegs 340-1 
Handles 


Built-in units fitted from wall to wall are 

relatively cheap to make. An altemative method 

is to construct ‘modules’ bolted side by side. 

Always make sure you can transport the units DE CORPAIVE MOULDING 
gl A ates 0 a AEE. 


from your workshop and through doorways or > 
up stairs. If need be, assemble the components P annea anh g ined 


on site or construct sub-assemblies that can be td tro f edge 
joined with screws or bolts. If the units are to be . 

é ci = 5 5 - fails di r 
painted, nails and screw-fixings can be disguised = @ DOORSTOP __ Ne. cheat.om 


Tulsa batten to eac 
with filler os 5 On Under-| screw the batt 


S_ Side act as dar- 
ae 


RAIL £ POST: \ 
Screwed Te Weil 
© UINGES 


fai ore oHechall | 
ETAILS to rm strip } 


ALCOVE UNIT 


Make the most of the space available by hanging hinged 
coors from wall-mounted posts. To avoid damaging comice 
mouldings, stop short of the ceiling 


DOOR 
ORDER OF LINTH RAILS From. 5 
CONSTRUCTION — jhe te bottom Ons: Gh 
Modular unit 


* Assemble frames in 
workshop, then bolt 
them between upright 
dividing panels on site, 
working from one end 
i there isn’t enough 
room to fit bolts. screw 
the last panel to its 
frames from inside. 
Anchor assembly to 
wall with screws 
Passec through the top 
frames 

= Pin plinth cover strip 

| to front edge of every 
upright. panel 

© Drop piywood lids 
into rebates cut in the 
top frames 

e Attach doors ta 
upright panels with 
hinges 

e Make and fit trays 
and/or other interior 
fittings 


MODULAR UNIT 
Subassembled frames are 

bolted between dividing panels 
You can fit full-length doors 
(perhaps with trays or shelve 
behind some and hanging 
only behind others) or hi 
or two short doors, 100 
drawers below. 


*TONGUE ~ 
REINFORCED 
MARE Joinr 


SI0€ PANEL 


@ PLINTH Coven STU 


pmnen to tront 
of panes. Floor 
COfersng can run up 


trot of Cover strip- 


in 


FITTED-FRAME UNIT 

Careful planning is required when desiarinig 

@ storage unit that fits wall to wall, The wails 
in any house, including a nawly built one, are 
bound to be uneven, and you should allaw 


for this when designing built-in storage 


Assembte the frame on site and screw {I to e FILLING STRIP 
be Sn 


the wal at each end, then scnbe a filling 

to the ceil U liding doors ° 
across wide cupboard openings seribed plywOrd 
strip Screwer ys 
tb trame % he FILUMG 


top corners of 
treme we 


finger -j® 


ee 


Fit heyy sviaing AS 
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a. fg, ce fs ie cao 
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@ BOTTOM RAL 

jon bdtem reit 


@ HANGING 


ORDER OF 
CONSTRUCTION 
Fitted-frame unit 

* Glue and assemble the 
frame an site, Hoist it into 
Position, then screw it to 
wall at each end 

¢ Screw scribed filling strip 
to back of top frame 
member. 

© Manoeuvre dividing panel 
into position, then screw a 
to wall and frame 

® Screw hanging-rail and 
shelf supports to walls and 
dividing panel 

© Drop shelving into 
position 

© Make and fit sliding doors 


USING SCRIBED FILLETS 
Instead of trying to make an 
exact fit to an uneven wall, It 
is often better to. use a fillet 
to fill a gap between the 
Storage-unit panel and wall 
at each end 


© SET-BACK FILLET 
Creates 2 shadav 


line at the Side 
Ov the cabinet 


© SCRIBED FIT | 
Scribe fille. te /\ 
WAI 7 l€ave a 
deliberzke 9 op 
N&xt te Ctinet 


SEE ALSO 
Tape measure 
Glue gun. 


Front elevation 


Side elevation 


Plan 


Section 


Drawing 
equipment 
1 Drawing board 
2 Compass 

3 Set square 

4 Tsquare 

5 French curves 
6 Protractor 

7 Circle template 
8 Scale rule 
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A gifted woodworker may be able to transfonn an idea into teality on the 
bench, but most people find it necessary to plan a design in detail on paper 


and perhaps try it out in three dimensions, too. 


Sketch drawings 

In order to conceive the shape and general construction of a 
new workpiece, a designer will normally put down his or her 
first thoughts on paper in the form of sketches. These are 
visual notes (similar to those shown on the preceding pages} 
used to explore the various possibilities until the designer 
arrives at a solution that appears to satisfy all the 
requirements. Unfortunately tt is all too easy to fool oneself 
with a sketch, either by underestimating the overall size of 
the piece or by exaggerating the section of a component A 
prudent designer will make a measured scale drawing to 
check the proportions and constructional detail 


Scale drawings 
A professional designer uses scale drawings to 
communicate information to the workshop or factory where 
an item is to be manufactured. ft is convenient to use a 
similar system to work up your own sketch ideas. By 
convention a designer normally adopts a scale of 1:5 (10mm 
represents 50mm) when using the metnc system, and 1:4 
(/zin represents 2in) when using impefial measurements 
You can use either system, but don’t attempt to mix them 
Smaller scales, typically 1:20 for metric and 1:24 for imperial, 
are more convenient when designing built-in furniture. Chairs 
and other relatively small items are usually drawn full size 

Specific views of a workpiece are drawn side by side 
They represent the front elevation (front view), side elevation 
(side view) and plan (top view); in addition, drawn sections 
(i.e. slices through the workpiece) show the internal 
structure. Areas that are unusually complex are often drawn 
full size to clanfy their construction 

Professional draughtsman’s equipment is expensive, but 
you cannot make accurate drawings without a drawing board 
(any square-cut flat board will do), a F square for drawing 
horizontal lines, and a large set square for the vertical ones 
In addition, you will need a scale rule marked in increments 


nt eeeesesenee Prreerrrrrrrriciit ier rite rye 
rey 
mee 
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representing all the common scale measurements and ¢ 
protractor for measuring angles. Although not esse: 4 
worth investing in plastic guides known as French curves 
drawing Curved lines, a circle template for drawing sma 
radii, and a well-made compass for /arger circles. 
drawings on tracing paper {using a sharp, reason; 
pencil), so you can overlay subsequent drawings as the 
design develops. | 


Scale models 
Having made a scale drawing, use it to construct 4 mode 
the workpiece out of balsawood and card, so you & 
what your design looks like in three dimensions. Som 
designers like to make a fully detailed model using th 
materials specified for the full-size piece —but this ts har 
ever necessary unless you want to impress a client 


Mock-ups 
Making a full-size mock-up from workshop scraps andahe 
matenals can be extremely informative. It is the only way 
example, to make surea chair is as comfortable or 
structurally sound as you imagine 

Erecting a visual mock-up made from lightweight 
materials such as fibreboard or even corrugated cardboard 
the ideal way to check the proportions of a large workpie 
especially if you can assemble it on site to see how It iis 
into its intended environment 


Cutting lists 
Before ordering materials from a timber supplier, write out 
cutting list specifying the !ength, width and thickness oF 
every component in a workpiece The list should also stale 
the material from which each component is to be made af 
the quantity required. Make sure your supplier ts aware f 
the list specifies finished sizes, so that he or she knows fal 
much to allow for wastage 


SURVEYING A ROOM oe 


sTAanenensneneneeresestenesteerepanenrasneeeer err ery er eee: ferereert no aceon 


Before you start to design built-in fumiture, —__ 


measure the room carefully and make notes of il 
the impoitant features. 


® Use a long tape measure to take the main 
dimensions of the room}, including the diagonals, 
in order to check whether It is square in plan: 4 
Don't assume the walls are perpendicular - where 
a good fit may be crucial, take measurements a 
different heights. 

* Measure the size and height of architectural 
features such as ceiling cornices, Skirting boards: 
dadoes and picture rails. 

* Measure windows and doors, and makea note 
Sketch of how they open. 

* Note the position of fireplaces and radiators. 

* Make a note of electrical sockets, Switches and 
lighting fixtures that may have to be relocated 10 
accommodate your design. 


CHAPTER THREE 


HANDTOOLS 


Nowadays, when more and more woodworkers are 
tuming to power tools and machinery for 
convenience ‘or greater accuracy, Someone coming 
fresh to woodwork might assume handtools were 
merely relics from the past. However, a competent 
woodworker can often finish a job by hand in the 
time it takes to set up a machine for the same 
purpose. Working wood by hand also gives a feel for 
the material that cannot be derived from power 
tools - the way different grains respond to the 
blade, for example, and how some woods are more 
forgiving while others show up the slightest error 
on the part of the woodworker. For these and other 
reasons - not least for the pleasure of using them ~ 
a comprehensive set of handtools will be found in 
even the most sophisticated workshop} 


: 


Wood defects «A | terete tests eerteneesereseeceeeteneenetensertussenscrncesearanscrnaseneesunseaensaerenssaueeessaauarnnsecenseeeesaeeaeen ene eetnwegeny 


teens 


see aLso -) MEASURING AND MARKING TOOLS | 


Veneering toots = 


graduations - but take care not to confuse one system with the other once you have begun to mark 
out a workpiece. To ensure that several identical components are exactly the same size, measure one | 
of them accurately, then use that piece of wood as a template to mark out the others. | 


_= 


ft generally makes sense to buy rules and tape measures that have both metric and imperial | 


Four-fold ule 

The folding carpenter‘s rule, made from boxwood with 
brass hinges and endcaps, is still popular among 
traditionalists. Most folding rules are 1m (3ft) in length 
when fully extended. Because a wooden rule is 
relatively thick, you have to stand iton edge in order to 
transfer measurements accurately to the work. Similar 
rules made from plastic are sometimes made with (Boxwood four-fold rule 
bevelled edges to overcome this problem 


Steel rule 
A 300mm (1ft) stainless-steel rule is useful for marking 
Out small workpieces and for setting marking gauges 
and power-tool fences. A steel rule also doubles as a 
short straightedge 
Straightedge Plastic four-fold rule 
Every workshop needs at 
least one sturdy metal 
straightedge, between 
500mm (1ft 8in) and 2m (6ft 
6in) long, A bevelled 
straightedge |s idea! for (Steel rule 
making accurate cuts with a 
marking knife and for 


Combination square checking that a planed 

Although dedicated mitre sutace 1s perfectly flat. 

squares and try squares are Some straightedges are 

generallymore accurate, you etched with metric or 

can buy a combination square imperial graduations 

that will serve both functions 

The all-metal tool has a slid ing Retractable tape measure 

300mm {ift) blade that is locked Retractable steel tapes, from 

in pasition by a knurled nut 2 to 5m (6 to 16ft) long, are 

Most models have a spirit level usually graduated along beth edges. The hook at the 
built into the stock or head. tip of the tape is intentionally loose on its rivets, so 


that it can move fractionally to take internal and 
external measurements. This hook can become 
displaced if you allow the tape to snap back into its 
case. A lock button prevents the tape retracting 
automatically. Refills are usually available for replacing 
damaged tapes 


Try square 

The finest try squares, used to mark and check right 
angles, have a biued-steel metal blade riveted at 90 
degrees to a rosewood stock edged with brass. A (Dovetail template ) 
square with a 300mm (1ft) blade is best for general SS a ee 
woodwork, but you might find a smaller, all-metal 
engineer's square useful for fine work and for setting- 
up power tools 


(Retractable tape measure | 


Dovetail template 

A special template is used to mark out dovetail 
joints. One tapered blade, witha slope of 1-6, is for 
tails in softwood; the other has a ratio of 1-8 for 
hardwood tails 


Steel straightedge ) 


‘Sliding bevel ) 


Mitre square 

The blade of a mitre square, specifically made for 
marking out and ctiecking the accuracy of mitre joints, Is 
fixed at 45 degrees to the stock. 


Sliding bevel 

A sliding bevel can be employed to mark or check any 
angie. The adjustable biade is secured with a short brass 
lever or wing nut 


Marking knife 

Use a pencil for the preliminary marking of joints, but 
always complete the marking with a knife - as severing 
the wood fibres ensures a clean edge when you saw to 
the line. A marking-knife blade is bevelled on one side 
only, use the knife on the waste side of the fine, running 
the flat face of the blade against a try square 


USING MEASURING AND MARKING TOOLS 
Since even the best measuring tools are relatively 
inexpensive, most woodworkers acquire a vatiety of 
tules and tape measures to meet different needs. 


Dividing a workpiece into equal parts 

You can divide a workpiece into equal parts using any rule or 
tape measure. To divide a board into quarters, for example, 
align the tip of the rule with one edge and the fourth division 
with the opposite edge, then mark off the divisions between. 


Checking for winding 

If you suspect a board Is 
twisted or ‘winding’, hold a 
steel rule across each end; 
if the rules appear to be 
paralte!, the board is flat 


ae 


Checking the accuracy of a try square 

To check the accuracy of a try square, use it to draw a line 
at right angles to the edge of a workpiece; then tum the 
square over and slide the blade up to the marked line. !f 
the square !s accurate, the blade and the pencil mark will 


align precisely. 


Marking with a try square 
Mark out square shoulders with a pencil and try square. 
Place the tip of a marking knife on the marked line, and slide 
the square up to the flat side of the blade. Holding the try 
square firmly against the face edge of the workpiece, draw 
the knife along the line 


Checking a mitre or bevel 


Place a mitre square or sliding bevel, as appropriate, over 
the bevelied face of the workpiece. Keeping the blade in 
contact with the wood, slide the tool atong the bevelled 
face to check the angle is accurate across the width of 


the workpiece 


joints, use a try square to 


Using a tape measure 


When taking external measurements with a retractable tape 


measure, hook the tip over one edge of the workpiece and 
read off the dimension against the opposite edge {1}. 

When measuring between two components, read off the 
measurement where the tape enters its case (2), then add 
the length of the case toarrive at the true dimension 


Checking a sutface is flat 
To check that a panel is flat, place a metal straightedge on 
the surface. A bump will cause the tool to rock; chinks of 
light showing beneath the straightedge indicate hollows. 
By turning the straightedge to various angles you can 

gauge whether the entire surface is flat. Mark bumps and 
hollows witha pencil 


Checking a joint is square 
When assembling corner 


check that the two 
components meet exactly 
at right angles. 


SEE ALSO 

Waney edge 18 
Try squares 106 
Bench planes 118-21 
Mortise-and-tenons 248-56 
Cutting bandings 287 


Wheel marking gauge 

This all-metal gauge is fitted 
with a hardened-steel beveled 
disc or ‘wheel’, instead of the 
usual inarking pin. Since the 
disc is unttkely to tear the grain, 
this gauge can be used for 
marking either with or across 
the grain 


MARKING GAUGES 


Gauges are designed to score fine lines parallel with an edge of a workpiece, usually for marking out 
joints or scribing rebates. They are also essential for marking out timber before it is cut to size. 


Marking gauge 

A marking gauge has an 
adjustable fence or stock 
that slides along a hardwood 
beam, which has a sharp 
Steel pin driven through one 
end A thumbscrew clamps 
the stock at any point along 
the beam, Better-quality 
gauges have brass stnps set 
flush with the running face 
of the stock to prevent wear, 
A standard beam is 200mm 
(Bin) long, but you can get a 
300mm (1ft) beam for 
marking wide boards 


Cutting gauge 

A cutting gaugeis fitted with 
a miniature biade instead of 
a pointed pin, enabling you 
to mark a line across the 
grain without tearing the 
wood fibres. The biade, 
which js held in place with a 
brass wedge, can be 
removed for sharpening. A 
standard scribing blade, 
used for marking various 
corner joints, has a rounded 
Cutting tip. Substitute a 
pointed knife-edge blade for 
trimming strips of verieer 


Mortise gauge 

A mortise gauge has two 
pins, one fixed and the 
other adjustable, so that 
you can score both sides of 
a mortise simultaneously. 
On the best gauges the 
movable pin is adjustable to 
very fine tolerances, using a 
thumbscrew located at the 
end of the beam. Most 
mortise gauges have a 
second fixed pin on the 
back of the beam, so the 
tool can double as a 
standard marking gauge 


Curved-edge gauge 

It iS practically impossible to 
score a line parallel to a 
curved edge with an 
ordinary marking gauge. A 
curved-edge gauge has a 
brass fence that rests on 
two points, preventing the 
stock rocking as it follows 
the edge of the work 


Marking gauge 
Thumbscrew =_ 


( Cutting gauge ) 


Thumbscrew for 
adjustment 


Mortise gauge | 


Fixed pin 
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( Curved-edge gauge 


Movable pin 


Japanese mortise gauge ) 


Japanese marking gauges 
A traditional Japanese 
marking gauge is similar In 
appearance toa Wester 
gauge, but the stock Is held 
in place with a wooden 
wedge. It has a small blade 
instead of a pointed pin, 

A Japanese mortise 
gauge has two beams with 
a blade in each. The beams 
are adjustable so that you 
can align a blade with each 
side of the mortise 


IRREGULAR PROFILES 


None of the gauges 
described opposite will 
enable you to mark out 
workpieces that have 
irregular edges. 


Profile gauge 

A profile gauge has a row of 
metal pins or plastic blades 
which, when pressed 
against a moulding, slide 
back to reproduce its shape 
exactly. Copy the shape of 
the moulding onto another 
piece of wood by drawing 
carefully along the edge of 
the gauge 


Chalked line 

You can't use a marking 
gauge to scnbe a straight 
line ona board with a 
waney edge — but you can 
use a chalked length of 
string instead. In a purpose- 
made tool, the stnng is 
wound into a case 
containing coioured chalk, 
which coats the string each 
time it is pulled out. Stretch 
the string taut along the 
intended line, then pluck it 
like a bowstring against the 
wood to deposit a chalked 
impression on its surface 


Q 


Adjusting a mortise gauge 
: Adjust the distance 

: between the pins to match 
: the width of a mortise 

? chisel, then set the stock 

? to suit the thickness of the 
: leg or stile 


When using a marking gauge, the intention is to leave 
: a Clear but fine line on the work. Scoring a deep line 
: can tear the wood, leading to inaccuracy. 


Adjusting a marking gauge 
Align the stock using a rule 
(1), then tighten the 
thumbscrew Check the 
measurement and make fine 
adjustments by tapping the 
base of the beam on a 
bench to increase the 
distance between pin and 
stock (2), To reduce the 
distance, tap the tip (3) 


Scribing with a gauge 
With the pin pointing 
towards you, slide the stock 
up against the side of the 
workpiece. Push the gauge 
away from you to scribe the 
line paraltel to the edge 


: Gauging a centre line 

: To find the exact centre of a rail or stile, seta marking 

? gauge as accurately as possibie then check the 

? measurement by making a single pinprick, first from one 
: side of the workpiece and then from the other. If the 

: pinpricks fall short or overshoot the centre line, adjust the 
? gauge until they coincide 


Cutting strips of veneer 
Place the veneer on a 
straight-edged board and 
align one of the pianed 
edges of the veneer with 
the edge of the board 
Holding the veneer down 
with a stout batten, use a 
cutting gauge to slice off a 
paralletsided strip If the 
veneer does not cut cleanly, 
sharpen the biade. 


DIMENSIONING TOMBER cc cccsasscaneeennnne 
When preparing a piece of timber, you need to 
ensure that adjacent surfaces are cut and planed at 
right angles to one another. 


Squaring-up 

Select the most attractive and blemish-free face and 
plane it flat. Designate this planed surface as the ‘face 
side’ by marking it with a loop that trails off to one 
edge |1). Plane this edge square to the face side, 
checking it with a try square, and mark it as the ‘face 
edge’ by drawing an arrowhead pointing to the face- 
side loop (2). All other dimensions should now be 
measured and gauged from these two prepared 
surfaces. Set a marking gauge to the required 
thickness and scribe a line on both edges, working 
from the face side (3) Plane the unfinished surface 
down to these lines (4). Mark the width on both sides 
of the wood, working from the face edge (5), ther’ 
plane down to these lines (6) 


1 Mark face side 


2 Mark face edge 


4 Plane to lines 5 Gauge the width _—‘& Plane to size 


IMPROVISING A GAUGE ssn 
For carpentry that 
does not require 
absolute precision, 
you can gauge lines 
witha pencil. Run a 
fingertip against the 
edge of the work- 
piece to keep the 
pencil point on a 
parallel path (1) ; : 

For slightly wider dimensions, follow the edge of the work 
with the head of a combination square, using the tip of the 
blade to guide the pencil point (2), 


SEEALSO 


Mitre square 
Try square 
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Using handsaws 
Japanese saws _ 
Sharpening saws 


1 Aip teeth 
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3 Japanese crosscut teeth 


HOW SAWS WORK i csmusmnnmannnnnnn 
Whether they are made for fast cutting, designed to 
cut curved shapes, operated by hand or powered with 
electricity, all saws sever wood in basically the same 
way. Depending on the type of saw, the pointed teeth 
act like miniature chisels or knife blades — removing 
minute shavings or slivers of wood, which fall to the 
floor as sawdust, leaving a slot or ‘kerf’ slightly wider 
than the thickness of the saw blade. 


The set of saw teeth 

If saw teeth were simply stacked one behind the other, the 
blade would jam in the cut after a few minutes’ work. 
Consequently all but the finest teeth are ‘set’, or bent to the 
right or left. to cut a kerf that is wider than the thickness of 
the blade. This prevents the saw jamming in the wood 


The shape of saw teeth 
Saw teeth are shaped differently according to the job they 
are required to do. 

Ripsaw teeth (1) are for cutting with the grain ~ for tasks 
such as sawing a plank to width. These are large teeth with 
almost vertical leading edges, and each tooth is filed straight 
across to produce a Chisel-like cutting tip. 

Crosscut teeth (2) are designed for sevenng solid timber 
across the grain without tearing the wood fibres, This is 
necessary when cutting most joints or for sawing a plank to 
length. The leading edge of eact) tooth leans backward 
slightly and 's filed at an angle to form a sharp cutting edge 
and tip. The teeth act like knives, scoring the wood on each 
side of the kerf, leaving the waste to fall out as it is cleared 
by the passage of the blade 

The Japanese crosscut tooth (3) is taller and narrower than 
the Western version and has a third bevel filed across the 
top. Some manufacturers have adopted this style of tooth for 
conventional handsaws that cut on the forward stroke 

Symmetrical ‘fleam’ teeth (4) are particularly efficient, 
as they sever the wood on the return stroke as well as 
the forward 


The size of saw teeth 

A saw designed for fine work — such as cutting a dovetail 
joint - will have smal finely set teeth. However, small teeth 
cut slowly. To be able to cut through timber quickly, 
especially resinous softwoods, a saw must have relatively 
large teeth with deep ‘gullets’ {spaces between the teeth) 
that are capable of cleanng large amounts of sawdust from 
the kerf 

Despite metrication, saw-tooth sizes are generally 
specified by the number of teeth that fit inte 1 inch - TPI 
(teeth per inch) - measunng from the base of one tooth to 
the base of another. Alternatively, they may be specified by 
PPi (points per inch) counting the number of saw-tooth tips 
in 1 incty of blade. When compared, there is always one 
more PPI than TPI. 

Occasionally saws have rising-pitch teeth - the teeth get 
progressively larger towards the handle. The cut is started 
using the small teeth, but once the kerf is established the 
full length of the blade Is utilized 


Hardened teeth 

Saws are sometimes subjected to a high-frequency 
hardening process. A hardpoint saw, which is distinguishable 
by its blue-black toothed edge, stays sharp longer than an 
untreated saw, but the metal is so hard the teeth have to be 
sharpened by a specialist 


HANDSAWS 
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Handsaws are designed for converting Solid 
wood and man-made boards into smaller 
components, ready for planing. The very best 
handsaws are skew-backed, having a gentle 
S-shaped curve to the top of the blade, which 
reduces the weight of the saw and improves its 
balance. The same blades are usually hollow- 
ground, being reduced in thickness above 

the cutting edge to provide better 
clearance in the kerf. Blades are 
sometimes covered with 
polytetrafluoroethylene 
(PTFE) to reduce 
friction. 


Skew-back 
holtow-ground 
handsaw 


The handle is set low 
behind the saw blade, for 
maximum thrust midway 
Le. along the row of teeth. { 
Pistol-grip handle 
Although a few handsaws | 
are still made with the 
pistol-gnp handle, mest ae 
fitted with a stronger closed 
handgnp. The traditional 
horned handle is functional 
and comfortable to use, but 
the majority of handsaws 
now have moulded-plastic 
gnps that are more 
economical to manufacture: 
Plastic grips are often 
designed in such a way that . 
the long straight back of the 
blade can be used as an 

\ extra-large try square. 
Plastic handle 


Using a saw as a mitre square 


Ripsaw 
The ripsaw is the largest of the handsaws, with a 650mm 
{2ft 2in) blade designed specifically for cutting solid timber 
in the direction of the grain. Ripsaw blades are made with 
5 or 6 PPI. 


Crosscut saw 

The ¢rosscut saw is idea! for cutting solid planks or balks 
of timber to length, but it is rather coarse for man- 

made boards. Blades are between 600 and 650mm y 
(2 and 2ft 2in) long, with 7 to 8 PPI 


Panel saw 
Having relatively small (10 PPI) crosscut 
teeth, a panel saw is designed 
primarily for cutting man-made 
boards to size, but can double as 
a crosscut saw for severing 

solid wood. The blades are 
between 500 and 
550mm (tft 8in and 
Ift 70in} long 


Twisted-wire tourniquet 


Frame saw 
Although it resembles some curve-cutting saws, a traditional- 
Style frame saw is designed for ripping or crosscutting solid 
wood (depending on the biade fitted). its narrow blade is held 
under tension by a twisted-wire tourniquet strung between the 
solid-wood end posts or ‘cheeks’, The frame can be swung to 
one side to provide clearance when ripping boards to width 


SEE ALSO 
Man-made boards 
Handsaws_ 
Sharpening saws 
Mortise-and-tenons 
Dowe! joints 
Dovetail joints 


64-8 
410-11 
N7 
248-56 
258-9 
260-7 


Pe SE ON eres iden leriierteaecrarnt orleans 
Provided the saw is sharp and the teeth have been set 
properly, it is possible to work for long periods with a 
handsaw without tiring. 


Controlling a handsaw 
Hold a handsaw with your forefinger extended towards the 
toe of the blade (1). This grip provides optimum control over 
the direction of cut and prevents the handle twisting in the 
palm of your hand 

Place the cutting edge of the saw ust to the waste side 
of the marked line. Guiding the saw with your thumb held 
against the fiat of the blade (2), make short backward 
strokes to establish the cut 
Saw with slow steady strokes, using the full length 
of the blade - fast or erratic movements can be 
tiring, and the saw is more inclined to jam or 
wander off line 
\f the cut does begin to deviate from the 
intended course, twist the blade 
slightly to bring it back on line. If 

you find a saw consistently 
wanders, check that the 
teeth are set accurately. 

lf the kerf begins to close 
on the blade, dnve a small 
wedge into the cut to keep 
it open (3) Otherwise. 
lubricate the saw by rubbing 
a candle on both sides of 
the blade 


Finishing the cut 
As you finish sawing a plank 
to jength, support the offcut 
with your free hand (4) 
Work slowly and gently to 
sever the last few fibres 
without splitting the wood 
As you approach the end 
of along plank of wood, turn 
round and saw back towards 
the kerf you have just made 
Alternatively, use a two- 
handed gnp to control the 
saw (5), continuing the kerf 
in the same direction but 
with the saw teeth facing 
away from you 


Caring for handsaws 
Before you put your saw away, Slip a plastic guard over 


the teeth to protect them. For long-term storage, wipe 
an oily rag over the blade to keep it rust free You can 
remove rust spots with wire wool dipped in white spint. 


You can‘tcut a workpiece with accuracy unless you 
support it properly. Sawhorses (trestles) about 
600mm (2ft) high will allow you to hold the work 
down with one hand and use your knee to stop a 


plank of wood swivelling. 


Crosscutting 


When crosscutting a long plank of 
wood, support it on a pair of 
sawhorses. ff the workpiece js thin 


Ripsawing 

Similarly, when npping a plank 
lengthways support it on 
Sawhorses, moving each one in turn 
to provide a Clear path for the blade 
Prevent a wide man-nade panel 
from flexing by placing 

two planks 

under the 

board, one ~ 

on each 

side of the 

saw ker. 


and whippy, 
place a thicker 
piece of wood 
beneath it. Clamp 
a short plank to 
the top of a 
single sawhorse. 


Crosscutting with 

a frame saw 

When severing a plank 
of wooed with a frame 
saw, cant the frame 
slightly to one side so 
you can see the cut line 
clearly. To support 
offcuts, pass your free 
hand through the frame 
and behind the blade 


Ripsawing with a frame saw 
Clamp the work to a sturdy bench — 
so that you can use two hands to 
control the saw — and turn the blade 
at 90 degrees to the frame. Grip one 
of the end posts with both hands ,, 
ensuring eed 

that the 

narrow blade 

Cannot twist 

and cause 

the saw to 

wander off 

tine. 


BACKSAWS 


Backsaws are made with relatively small crosscut teeth for timming lengths of wood to size and for 
cutting woodworking joints. The special feature of all backsaws is the heavy strip of brass or steel 
folded over the top of the blade. This strip not only keeps the blade straight but provides sufficient 
weight to keep the teeth in contact with the wood without having to force the blade into the work. 


Tenon saw 
A tenon saw, having 13 to 15 PPI alonga 250 to 350mm 


(10 to 141m) blade, is the largest and most versatile of the 
backsaw family While It is possibie to sever quite hefty 
sections of timber with a tenon saw, it is also suitable for 
precise work such as cutting tenons and other 
woodworking joints 


Dovetail saw 

A dovetail saw ts a smaller version of the tenon saw, but 
the teeth are too fine (16 to 22 PPI} to be set 
conventionally. instead, it relies on the burr produced by 
file-sharpening to provide the extremely narrow kerf 
required for cutting dovetails and similar joints. Dovetail 
saws that have a traditional handle, esther closed or pistol- 
gnp, are generally made with a 200mm (8in) blade. An 
alternative pattern, with a tonger blade, has a straight 
handle in line with the folded metal strip 


Offset dovetail saw 

A stiaight dovetail saw with a handle cranked to one side is 
made for trimming dowels and through tenons flush with 
the surface of the wood 


Bead saw 
A miniature backsaw with about 26 PPI, the bead saw is 
ideal for cutting very fine joints and for model-making 


Blitz saw 
The blitz saw is an extremely fine backsaw suitable for 
model-making. At 33 PPI, the teeth are so small that they 
cannot be sharpened. Consequently, the blades are 
replaceable 


Ss, Mitre box i 


Benchhook 


Mitre block 


Accessories 

A bench hook ts used for crosscutting short lengths of 
timber with a backsaw. A mitre box is a jig for cutting 
mitres; the saw blade locates in slots in each side. A mitre 
block is a cheaper one-sided version 


Using a backsaw 

Make short backward strokes on 
the waste side of the line until 
the cut is established. Then 
gradually lower the blade to the 
horizontal as you extend the kerf. 


i ‘Straight-handle dovetail saw 


Rivetted handle 


Heavy brass stip 


Tenon saw 


Dovetail saw 


Offset dovetail saw 


( Bead saw 


Finger grip 


CURVE-CUTTING SAWS | 
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SEE ALSO 
Frame saw 111 
Powered fret saw 208--10 
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A group of saws with narrow blades is made specifically for cutting curved shapes or holes in solid 
wood and boards. Various sizes and designs are available; your choice will depend on the maternal to 
be cut and the scale of the work. 


Bowsaw 

A medium-weight frame 
a4 saw Suitable for cutting 
relatively thick pteces of 
wood, the bow saw is fitted (Bowsaw ) f eae 
with a 280 to 300mm (8 to 
12in) blade held under 
tension by a tourniquet 
strung between the saw's 
end posts. The 9 to 17 PPI 
dlades can be tumed 
through 360 degrees to 
swing the frame aside 


Coping saw 

The very narrow blade of a 
150mm (6in) coping saw is 
held under tension by the 
spnng of its metaj frame 
The 15 to 17 PPI blades are 
too narrow to sharpen, and 
are simply replaced when 
they break or become blunt End post 
Acoping saw blade can be 
turned to swing the frame 
out of the way, to facilitate 
cutting curves in either solid 
wood or man-made boards 


Deep frame 


Fret saw 
A fret saw, with its 32 PPI 
blades, is used for cutting 


Padsaw thin pieces of wood and 
This type of compass saw has a board or shaping a 
retractable blade clamped in sandwich of marquetry 
place by slotted screws in the veneers A fret saw cuts on 
ferrule. The straight handle is the pull stroke, to prevent 


convenient for turning the saw the blade buckling 

to cut in any difection 
Compass saw 
Most curve-cutting saws 
are limited by their frames 
to Cutting holes relatively 
close to the edges of a 
workpiece, A compass saw 
has a narrow tapered blade 
that is stiff enough to hold 
its shape without being 
held under tension, and can 
therefore be used to cut a 
hole in a board of any 
thickness as far from the 
edges as required. The 
8 to 10 PP! blades are Pistol-grip handle 
either bolted intoa 
pistol-gnip handle or 
fitted into a straight 
wooden handie 


(Coping saw ) 


( Compass saw ) 


REPLACING SAW BLADES 


Curve-cutting saws are designed to enable quick and easy replacement of blunt, 
broken or bent blades. 


Tapered pin 


Fitting a coping-saw blade 
Each end of a coping-saw 
blade fits into a slotted 
retaining pin. To replace a 
damaged blade, reduce the 
distance between the 
retaining pins by turning the 
saw's handle anticlockwise 
Attach the blade to the 
toe of the saw, with the 
teeth facing away from the 
handle. Flex the frame 
against the edge of a bench 
until you can locate the 
other end of the blade 
Tighten the saw's handle to 
tension the blade, then align 
both retaining pins by eye 


Fitting a fret-saw blade 

Fret-saw blades are fitted in a similar way, but instead of 
retaining pins a thumbscrew clamps the flat section at each 
end of a blade. With the teeth facing the handle, clamp the 
toe end of the blade, then flex the frame against a bench so 
you can clamp the other end of the blade. Releasing pressure 
on the frame is sufficient to put the blade under tension 


Fitting a compass-saw blade 

To changea compass-saw blade, slacken the clamping 
screws and siide the slotted end of the biade into the 
handle. Then tighten the screws 


Changing a bow-saw 
blade 

Unwind the toggle to 
slacken the tourniquet, then 
locate each end of the blade 
in the slotted metal rods 
that extend from the 
handles. Pass the tapered 
retaining pins through the 
rods and blade at both ends. 
Tighten the tourniquet again 
and rotate both handles to 
Straighten the blade. 


Replacing a tourniquet 
With the blade in position, 
lightly clamp the end posts 
of the saw between bench 
stops, Tie the new String to 
one cheek, then make a 
cord by winding it end-to- 
end about four times. Bind 
the loose end around the 
cord near one cheek and tie 
a knot through the strings 
(1) 

Pass the wooden toggle 
through the centre of the 
cord (2) and wind tt up until 
the blade Is taut 


Thumbscrew 


USING CURVE-CUTTING SAWS 
Most curve-cutting saws require special 
techniques to counter the tendency for the weight 
of their frames to make the blade wander off line. 


Cutting with a bow saw 
A bow saw requires a 
two-handed grip to 
compensate for the 
twisting force of the 
frame. Grip the straight 
handle with one hand, 
extending your forefinger 
in line with the biade 
Place your free hand ==. 
alongside the other, > 
wrapping the forefinger and middle finger around 
the saw’s end post, one on each side of the blade. 


Controlling a coping saw 
To prevent the blade wandering off line, place the first 
joint of your extended forefinger on the coping saw's 
frame. {f it feels more comfortable, close your other 
hand around the first to form a double-handed gnp (1). 
When sawing a hole, first bore a smatl access hole 
for the blade, just inside the waste. Pass the saw 
blade through the hole and connect it to the frame (2} 


Cutting with a fret saw 
Thin workpieces tend to vibrate unless they are 
supported from below by a strip of 
plywood. screwed to the bench top 
and overhanging the front edge 
Cut a V-shape notch in the plywood 
to provide clearance for the fret- 
saw biade. Sit on a low stool so 
that you can cut downwards 
on the pull stroke. 


Cutting holes with 
a compass saw 
When cutting holes 
and apertures, drill 
a small starter hole 
for the tip of the 
saw blade. Saw 
Steadily to avoid 
buckling the narrow 
blade on the 
torward stroke. 


SEE ALSO 


Handsaws 16-11 
Dovetail saws 113 
Tenon saw 113 
Compass saw 114 


Through tenons 


Using a hugihiki 

Flex the saw blade against the 
work to cut a dowel flush with 
the surface 


Cutting with a dozuki 
Saw with the blade parallel to the 
bench. Some woodworkers like to 
saw a keif on all four sides before 
cutting through the wark 


JAPANESE SAWS 


Because Japanese saws are designed to cut on the pull stroke, they can be 
made with blades that are thinner than their Westem equivalents. Since 
their teeth are also finely set, these saws are capable of cutting relatively 


narrow kerfs.The best blades are taper-ground to reduce friction. 
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Kataba 

A kataba Is similar to a 
Wester handsaw in that « 
has a row of crosscut or 
ripsaw teeth along one edge 
of a broad blade that helas 
keep the saw oncourse. An 
extra-flexible version of the 
saw, known as a hugihiki 
(dowel saw), is used to 
flush-cut through tenons or 
dawel joints. It has no set 
on the teeth and 's flexed 
against the surface of the 
work like a spatula 


Ryoba 

A ryoba |'s a combinatran 
saw with crosscut teeth 
along one edge and mpsaw 
teeth along the other. It is 
convenient to be able to cut 
a workpiece to length and 
width without having to 
change saws, but the blade 
of a ryoba has to be held at 
a relatively. shallow angle to 
prevent the uppermost row 
of teeth scoring the sides of 
the kerf. Consequently, you 
may have to sever a balk of 
timber by sawing from all 
four sides 


Dozuki 

The dozuki is the Japanese 
equivalent of the backsaw. 
The dovetail version has a 
narrow blade that cuts an 
extremely fine kerf with 
virtually no teanng of the 
grain. The teeth are graded 
in size towards the hee! of 
the saw. for starting the cut. 


Mawashibiki 

With its narrow tapered 

blade, the mawashibiki has 

much in common with the 

Western compass saw 

However, there is less 
danger of buckling 4 
blade that cuts onthe 
back stroke 


SHARPENING SAWS 
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Reconditioning a saw, including topping, setting and filing the teeth, takes time to perfect - which is 
why many woodworkers send a saw away to be sharpened professionally. However, it is not necessary 
to put a saw through the whole process each time you feel it is not cutting at its best. A few strokes 
with a saw file may be all that is required to put a blunt saw back into perfect working order. 


SELECTING A SAW FILE 
PPI 


FILE LENGTH 
le 
Ripsaw Sto? 250mm (10in) 


6to 8 

10to 12 
13 to 15 
I6to 22 


230mm (9in) 
200mm {8in) 
180mm(7in} 
150mm (Gin) 


Crosscut saw 
Panelsaw 
Tenon saw 
Dovetail saw 


Saw files 
The cutting edges of saw teeth are sharpened 
with a special triangular file. Each face of 
the tile should be approximately twice 
the height of the saw tooth. Use the 
chait above as a rough guide to 
selecting a saw file 

Knife-edge files are available 
for sharpening Japanese 
Saws, but resetting and 
sharpening these saws 
iS an exacting task 
best left to a 
professional. 


Saw set 
This tool is designed to 
bend individual saw 
teeth precisely to the 


required angle. Squeezing the handies operates a plunger 
that presses each tooth against ari angled anvil, which is 
adjustable for different-size teeth. The standard saw set 
copes with teeth up to 12 PPI; a fine saw set is also 
available. Some saw sets are made with a magnifying lens 


Clamping a saw 

To prevent a saw vibrating while being sharpened, the blade 
must be held rigidly between stiff battens clamped just 
below the row of teeth. Cuta pair of hardwood battens long 
enough to support your largest handsaw, and shape them at 
one end to accommodate the saw handle. Sandwich the 
blade between the battens clamped in a bench vice; if 
Necessary, use a small G-cramp to pinch the battens 
together near the toe of the saw 


Topping a saw 
Running a file lightly along the cutting edge of a saw puts a 
tiny bright spot on the point of each tooth. These will serve 
as an invaluable guide to accurate sharpening (see below) 
Topping 's essential to reduce all the teeth to the same level 
when repairing a damaged saw 

Make a jig to carry a smooth metal file, by cutting a 
narrow tapered housing across a block of hardwood VWvedge 
the file in the housing. Rubbing the block against the face of 
the saw, make two or three passes with the file, covering 
the entire length of the blade each time 


Filing ripsaw teeth 

Clamp a ripsaw between battens, with its handle to your 
right. Starting near the toe of the saw, place the saw file on 
the first tooth bent away from you and against the leading 
edge of the tooth next to it. Steadying the file with both 
hands, hold it horizonta! and square to the blade. Make two 
or three strokes, applying pressure on the forward pass only, 
until about half the bright spot on the tooth point is 
removed. Working towards the handle, place the file in 
alternate gullets unti! you have sharpened half the saw’s 
teeth. Turn the saw around and file the remaining teeth until 
the bright spots disappear 


Filing crosscut teeth 

Sharpen a crosscut saw the same way as a ripsaw, but turn 
the file to an angle of about 65 degrees to the blade, with 
the tip of the file pointing in the direction of the saw handle 
Drawing 65-degree parallel lines across the top of both 
clamp battens may help you orientate the file 


Setting the teeth 
Reset the teeth if your saw has been binding in the kerf or 
wandenng off line. Adjust the saw set by releasing the 
locking screw on the end of the tool and tuming the anvil 
unti] the required PP! figure marked on its edge aligns with 
the indicator. Then retighten 
the screw. Working from 
either end of the biade, 
locate the saw set over the 
cutting edge and bend each 
tooth that leans away from 
you {1}, Turn the saw 
around and set the 
remaining teeth 

Holding the saw at eye 
level with the teeth facing 
away from you, check that 
you have not missed any of 
the teeth 12) 


Using a saw-tile guide 

Using a saw-file guide 
guarantees consistency of angle 
and depth when sharpening 
ripsaw and crosscut teeth. The 
jig fits onto the toothed edge of 
a Saw, holding the captive file 
either square to the blade or at 
the appropriate angle 


[m7 


SEE ALSO ' 


Using bench planes 121 
Sharpening blades 134-5 
Edge-to-edge joints 244-5 
Toothing plane 280 


Traditsonal jack plane 

Even though its wedged blade 
1§ difficult to adjust, this type 
of bench plane is popular with 
old-tool enthusiasts. New ones 
are still avatlable from 
specialist suppliers 


BENCH PLANES 


The basic bench plane is available in a range of sizes, providing the woodworker with the means to 
smooth workpieces of various lengths and widths. The replaceable-blade bench plane is a relative) 
new concept. When blunt, its narrow cutter is discarded and a new one substituted. y 


Scrub plane 

The scrub plane has a blade with a convex cutting 
edge that will Quickly reduce a workpiece to size, prior 
to smoothing the surface with a conventional bench 
plane. Planing diagonally across the grain from two 
directions with a scrub plane leaves a relatively rough 
but flat surface. Now that more woodworkers own or 
have access to machinery, this type of plane ts rarely 
used in home workshops 


Wooden try plane 


Extra-long sales for 
planing straight edges 


Scrub-plane blade 


( Scrub plane 


Try plane Jack plane 


Ay or jointer plane ts With a sole 380mm (tft 
made witha sole up to 3in} long, the jack plane ts 
about 600mm (2ft} tong, a good general-purpose 
enabling it to bridge minor plane — long enough to 
undulations on the surface 


Make reasonably accurate 


of the work. As a result, a edge joints, but not so 

try plane is the ideal tool for ; unwieldy that it cannot be 
planing fong straight butt ’ used to finish most 

Joints between boards and : workpieces square and flat 


for flattening the surfaces of 
wide panels. Be:ng mass- 
produced, metal bench 
planes are usually cheaper 
than wooden ones 


Replaceable-btade bench plane 


Smoothing plane 

The relatively short smoothing plane is used to take very 
fine shavings as a means of producing the final planed 
surface on a workpiece. The best wooden smoothing 
planes have seif-lubricating lignum vitae soles 


Medium-length soles for 
general-purpose woodwork 


Short soles for 
smoothing workpieces 


( Metal smoothing plane 


DISMANTLING AND ADJUSTING BENCH PLANES 


Removing the blade and cap iron of a metal plane 

in order to remove the blade of a metal bench plane for 
sharpening Or to make other adjustments, first take of the 
lever Cap by lifting its lever and sliding the cap backward to 


All metal bench planes are made with similar components and dismantled in the 
same way. Although on some bench planes the blade is held in place with a wedge, 
most modern planes are fitted with capped blades and depth-adjustment screws. 


All-metal bench piane 
1 Handle 

2 Lateral-adjustment lever 
3 Blade 

4 Cap iron 

5 Lever 

6Lever cap 

7 Cap-iron locking 

screw 

8 Knob 
9 Mouth 


Adjustable wooden plane 


1 Depth-ad justment screw 
2 Cap-iron locking screws 

3 Blade 

4 Cap iron 

5 Regulator 

6 Regulator locking screw 
7 Toeharn 


10 Frog 
11 Frog tocking screws 
12Lever-cap screw 

13 Depth-adjustment lever 
14 Depth-adjustment nut 
15 Frog adjusting screw 
16 Sole 


8 Mouth-width 
adjustment screw 

9 Crossbar 

10 Tension screw 

419 Coil spring 

12 Tension-screw nut 
13 Sole 


release it from its focking screw Lift the blade and cap iron 
out of the plane, revealing the wedge-shaped casting 
known as the frog, which incorporates the blade-depth and 
lateral-adjustment controls 

To separate the cap ironand blade, use a large 
screwdriver to loosen the locking screw, then slide the cap 
iron towards the cutting edge until the screw head can 
Pass through the hole in the blade. 


Assembling the plane 
Having sharpened the blade, 
hold it bevel-downwards and 
lay the Cap iron across it, 
tocating the head of the 
captive locking screw in the 
hole in the blade (1), 

Sliding the screw along 
the slot in the blade, swivel 
the cap tron until it aligns 
with the blade (2). Don't 
drag the cap iron across the 
cutting edge 

Slide the cap iron to 
within 1mm (Asin) or less 
of the cutting edge (3), then 
tighten the locking screw. 

Lower the blade assembly 
into the piane, fitting it over 
the projecting lever-cap 
screw and onto the stub of 
the depth-adjustment lever. 
Replace the lever cap 

Turn the depth-adjustment 
nut until the blade protrudes 
fram the mouth. Move the 
lateral-adjustment lever until 
the cutting edge appears to 
be parallel with the sole. Set 
the depth of cut 


1 Lay cap tron across blade 


2 Align cap iron and blade 
° 4 ‘ 


Ss 


3 Slide cap iron towards the 
cutting edge 


Removing the blade from a wooden plane 

Back off the depth-adjustment screw by about 10mm 
{1'/2in), and toosen the tension-screw nut at the heel 
of the plane. Turn the tension screw’s crossbar through 
90 degrees to release the blade assembly, which 
includes the cap iron and regulator. To dismantie the 
assembly for sharpening, remove the two screws at the 
back of the blade 


Assembling and adjusting a wooden plane 
Having sharpened the blade, replace the cap iron and 
lower the assembly into the ptane. Pass the crossbar 
through the slot in the assembly, turing the bar b 
locate it in its seat in the cap tron, then slightly tighten 
the tension-screw nut 

Adjust the depth screw until the blade protrudes 
through the mouth of the blade, and use the regulator 
to ensure the cutting edge is parallel with the sole Back 
off the depth adjuster to the required settir.g, and then 
finally tighten the tenston-screw nut. To open or close 
the mouth on a wooden plane, adjust the screw behind 
the toe horn 

Having assembled a bench plane, take a few tal 
shavings to make sure the tool Js adjusted properly 


; : ee ge SERVICING BENCH PLANES 
When Setting up a workpiece for planing, inspect the wood to ascettain the general 


direction of the gtarm, eta wart TTR bad is always preferable, since planing Although you may experience minor difficulties 
against the grain fords to tear the wood fi bres. If you are planing wood with from time to time, provided you take reasonable 
itregular grain, adjust the plane to take very fine shavings. care of your bench planes they should require very 


Handling bench planes 

When using a wooden smoothing piane, nestle your hand 
ito the shaped crotch just above the heel of the plane, 
gfasping the body with your fingers and thumb. Use the 
ergonomic hom to provide downward pressure (1) 

Hoid the handle of a metal bench piane with your 
forefinger extending towards the toe of the tool — this 
guarantees control over the direction of the plane. Place 
your free hand on the round knob to keep the toe in 
contact with the work (2) 


Planing edges 


with your thumb, curling 
to act as a guide fence 


against the side of the 


when planing chamfers 
along a workpiece 


Using a slicing action 

It iS sometimes easier to 
smooth irregular grain if you 
create a slicing action by 
tuming the plane at a slight 
angle to the direction of 
travel. Make sure you don’t 
allow the plane to rock 


Planing a board flat 
Begin by planing at a slight 
angle across the board from 
two directions. Check the 
surface with a straightedge, 
then adjust the plane to take 
thinner shavings and finish 
with strokes parallel to the 
edges of the workpiece (1) 
‘To prevent the plane 
rounding off the work at 
either end, keep the weight 
onthe toe of the plane as 
you begin each stroke and 
gradually transfer pressure 
to the heel (2} 


Maintain a square edge by 
putting pressure on the toe 


your fingers under the plane 


work. Use a similar gnp to 
hold the plane at an angle 


little servicing. Keep planes clean and well 
lubricated, and occasionally wipe exposed metal 
sutfaces with an oily rag. Store bench planes on 
their sides, with their blades withdrawn. 


Lubricating a sticky sole 

If you feel that a metal plane is not gliding across the 
work as it should, lightly rub a stub of white candle 
across the sole 


Correcting blade chatter 
If your plane vibrates or ‘chatters’, instead of taking a 
shaving smoothly, check that the blade is held securely 
Tighten the lever-cap screw or, if you are using a 
wooden plane, the tension-screw nut 

If the fault persists, check there are no foreign 


bodies trapped behind the blade and, in the case of a 
metal bench plane, tighten the frog's fixing screws 


Preventing shavings jamming 

Shavings get caught between the leading edge of the 
cap iron and the blade when these are not fitting 
snugly against one another. Check whether deposits of 
resin are preventing the cap iron from bedding down 

If necessary, re-dress the leading edge of the cap iron 
on an oilstone, taking care to hone the edge flat and at 
the onginal angle 


SEE ALSO 
Fitting cabinet backs 93 
Sharpening blades 134-5 
Edge-to-edge joints == 244-5 
Mortise-and-tenons 248-56 
Sanding end grain 310 


Guiding a bench rebate plane 
Temporarily natl or clamp a 
Straight batten to the work 
when using a bench rebate 
plane, Hofding the side of the 
plane hard up against the 
batten, start planing at the far 
end of the workpiece and 
gradually work backward as the 
rebate begins to form 


REBATE AND SHOULDER PLANES 


Various planes are made for cutting and trimming rebates and other similar square-section recesses, 
such as housings and the shoulders of large joints. As they are somewhat specialized, you may not 
want to include all of them in your tool kit, but they can be invaluable when the need arises. 


Bench rebate plane 

The bench rebate plane ts 
similar to other bench pianes 
in every respect except for 
the blade, which extends 
across the entire width of 
the sole. Since it has neither 
depth gauge nor fence, it is 
necessary to uSe a batten to 
guide a bench rebate plane 
on the intended path 


Rebate-and-filister plane 
Fitted with an adjustable 
depth stop and side fence, 
the rebate-and-filister plane 
has two mountings for the 
blade, one to the rear for 
normal use and a second 
one near the toe for planing 
up to the end of stopped 
rebates. This type of plane 
also has a spur— a short 
knife blade — that scores the 
wood ahead of the piane 
blade when cutting rebates 
across the grain 


Shoulder plane 
Anaccurately engineered 
shoulder plane can be used 
like a narrow bench rebate 
plane, but it is primarily 
intended for trimming the 
shoulders of large tenons or 
lap joints. The blade is set at 
a low angle so that it will 
shave end grain cleanly 
Some shoulder planes have 
a detachable nose, to 
convert the plane for 
bullnose work 


Bulinose plane 

A buillnose plane is handy 
for trimming stopped 
rebates or small joints 


Side rebate plane 

This lightweight too! Is fitted 
with a pair of blades facing 
in opposite directions so you 
are always able to plane 
with the grain, It is designed 
for trimming rebates or 
easing narrow grooves 
Having a detachable nose at 
each end, it can be used to 
shave right up to the ends 
of stopped housings 


(Bench rebate plane | 


Cutting-depth 


Full-width blade +--++-->+-4 


Lever cap 


adjustment lever--+++-++++ . 


Depth gauge 


Guide fe 


Forward cutter 
position 


(Side rebate plane ) 


Throat-adjustment “7 
clamp 


(Metal bulinose plane ) 


Blade-dapth 
adjustment screw 


Rebate-and-filister plane) 


(Metal shoulder plane ) 


Wooden shoulder plane ) 
Yoo den shoulder PBN 


Using a rebate-and- 

filister plane 

Having set the depth gaugeand 
fence, start planing at the farend 
of the workpiece and wark 
backward, gradually lengthening 
the strokes. To prevent cross-grain 
wood from splintenng, lower the 
spur until sts point can slice the 
fibres just ahead of the plane 


/ 
yA 


Trimming large shoulders 
Holding the work on a bench hook, 
lay the plane on its side to pare 
the shoulders end grain. Use a 
strip of wood to prevent the work 
splitting along the back edge 


Easing a groove 

Holding the side rebate plane on 
edge in the groove for rebate}, 
adjust the depth gauge until it 
comes to rest on the top surface 
of the work. Aun the plane 
against the vertical wall to trim 
therecess to size 


BLOCK PLANES 
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The block plane is a lightweight tool primarily for trimming end grain. ft is designed to be held in 


one hand, though pressure is applied to the toe of the plane with the other. 


Depth-adjustment knob------ on, 


Throat-adjustment lever 


PLANING END GRAIN 


Wooden block plone ) 


Depth-adjustment screw 


Lever cap 


Metal block plane ) 


ft is comparatively easy to skim end grain with a block plane - but for precise 
trimming use a bench plane on a shooting board. 


Using a block plane 

Cup the bulbous lever cap or 
domed depth-adjusting kneb 
in the palm of your hand, 
gripping the sides of the 
plane between fingers and 
thumb. While advancing the 
plane across the work, exert 
pressure on the toe with the 
thumb or fingertips of your 
free hand (1). Ptane from 
both ends towards the 
middte (2), to avoid splitting 
wood from the edge of the 
work. Alternatively, plane off 
one comer down to the 
marked line, then plane the 
end grain towards the 
chamfered edge (3) or clamp 
a strip of wood flush with 
the end of the workpiece to 
support the edge and 
prevent it splitting off (4) 


Removing the lever cap 
from a block plane reveals 
the blade, which is fitted 
bevel uppermost and 
presented at a relatively 
shallow angie to the work 
surface to produce a paring 
action. Both woeden and 
metal block planes have 
comparatively sophisticated 
contro! over cutting depth 
and over jateral movement 
of the blade. The mouth 

of either type can be 
adjusted to take fine 
shavings. Good-quality 
wooden planes are made 
with hardwood bodies and 
lignum vitae soles 


Square and mitre 
shooting boards 


Using a bench plane and 
shooting board 

A shooting board is used to jig the 
work when planing end grain with 
a bench plane, Square and mitre 
shooting boards are avaitable. The 
workpiece /$ held against the stop 
block, which prevents the wood 
Splitting as the plane ts slid along 
the jig to take a fine shaving, Rub 
candle wax on the board for 
smooth running 
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Japanese planes cut on 


SEE ALSO 


Bench planes 118-19 
Shoulder planes 122 
Sharperiing blades 134-5 
Spokeshaves 138 
Power routers 170-82 
Housing joints 246-7 
Fitting a butt hinge 339 
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A hollowed sole 


The sole of a kanna is hollowed 
to leave three points of contact 
witha workpiece. 


Using a kirimen-kanna 

The kirimen-kanna is placed 

on the corner of the workpiece, 
with one fence running against 
each fate 


the pull stroke 


JAPANESE PLANES 
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A Japanese woodworking plane consists of a simple hardwood body accommodating a laminated- 
steel blade and a cap iron that breaks and curls the shavings to prevent the wood fibres tearing in 
advance of the blade. A steel retaining pin keeps the cap iron pressed against the blade. Although 
these tools are not dissimilar to traditional Westem bench planes and moulding planes, the Japanese 
technique for planing wood is quite distinctive. Japanese woodworkers plane backwards, on the pull 
stroke, and with a finely set tool will cut a continuous wafer-thin shaving from one end of a workpiece 


to the other: 


Kanna 
The full range of what we 
would call bench planes 
varies from 600 to 75mm 
(2ft to 3in) in length. The 
sole of the larger planes ts 
hollowed behind and in 

front of the blade to reduce 
friction. The blades are 
made with a thin layer of 
high-carbon steel, which 
forms the actual cutting 
edge. backed by a 
comparatively soft shock- 
absorbing strip of low- 
carbon steel. The back face 
of each blade is hollowed 
Out, to make it easier to 
grind the back flat on a 
lapping plate or stone. There 
iS a knack to adjusting the 
blade, which is acquired 
with experience, fo take a 
thicker shaving, for example, 
the top edge of the blade is 
tapped with a soft hammer 
or mallet; tapping the heel 
of the plane reduces the 
depth 


Sakuri-kanna 

Japanese shoulder planes 
have a blade that extends 
acress the width of a 
narrow oak body. 


Kirimen-kanna 
The Japanese make a great 
many specialized moulding 
planes — including the 
chamfer plane with its pair 
of ad ustable fences that 
expose more or less of the 
cutting edge depending on 
the width of the chamfer 
required. The plane body, 
which carries the blade, is 
inserted from the side to 
bridge the fences 


Laminated bkde 


Cap iron 


Retaining pin 


Cap iron 


Oak body 


(Kanna ) 


(Kirimen-kanna ) 


Chamfer scale - 


Fence-adjustment screw 


SPECIALIZED PLANES 


Power tools have virtually replaced certain planes that were once found in every workshop. 
Nevertheless, compass planes and router planes are still being manufactured for woodworkers who 
prefer to use handtools for jobs that can be completed in less time than it takes to set up a power tool. 


Compass plane 
The sole of a compass 
plane is made from 
flexible steel and can be 
adjusted by means of a 
large knurled nut to form 
a concave or convex 
curve, Its blade, cap iron 
and lever cap are identical 
to those of standard 
bench planes 

A compass plane is 
especially useful for 
trimming gentle curves, 
such as the edge of a 
round table. After sawing 
the wood roughly to 
shape, either set the sole 
of the plane to mateh the 
cut edge or draw the 
intended curve ona board 
as a guide to adjusting the 
sole to the required shape 


Shape curved edges with a compass plane 


Router plane 
Owing to its relative cheapness and simplicity, a router plane 
is often the preferred too! for cutting small recesses for 
locks and hinges. A very basic wooden router plane 1s 
available from European suppiiers, but a metal plane with 
screw-adjustable cutters is far more adaptable, Chisel-like 
cutters are used to leve! square-sided recesses, and there is 
a pointed cutter for working into tight corners and for 
shaping the undercut sides of dovetail housings 

You can level a through housing with a cutter mounted in 
the forward position of the cutter clamp. With a curter 
mounted in the rear position, you can use the plane in 
reverse to work up to the end of a stopped housing 

Asmall fence, screwed to the sole, is designed to guide 
cutters at a set distance from straight or curved edges, A 
depth gauge fitted in the open throat of the plane allows the 
tool to be used on a narrow edge 


Cutting a housing 

First. on both sides, saw down 
the Ime to the depth of the 
housing. Then use the router- 
plane, adjusting the cutter depth 
fittle by little to remove the 
waste in stages 


Flexible sole 


Wooden router plane 


Sharpening cuties 

To sharpen a router-plane 
cutter on an oilstone, place the 
stone near the edge of a bench 
to provide clearance for the 
cutter shaft 


( Metal router plane 
Fence 


ade-depth 


adjuster 


Standard 
cutter 


Pointed cutter 


SEE ALSO 

Fitting cabinet backs 93 cae CSCC a CL aaa 
Frame-and-panel 96 

Making diawers 101 The invention of a single tool combining the functions of dozens of grooving, rebating and moulding 
Sharpening blades 134-5 planes was in its day no less radical than the introduction of the power router — which was in tum 
Power routers 170-82 destined to limit the appeal of these ingenious planes. Much loved by traditionalists, the simple 


plough plane, the more versatile combination plane and the mufti-plane are all still available from 
specialist tool suppliers. 


Edge-to-edge joints 244-5 


Plough plane 

Supplied with a range of 
straight square-edged 7 Sees 
blades, the plough plane !s ( Plough plane 
designed specifically for 
cutting grooves or narrow 
housings. It comes with a Straight cutters 
depth gauge and side fence 


Cutting-depth adjuster 


Cutter = 


Combination plane 

Similar in appearance to 

the plough plane, the 
combination plane includes 
a sliding clamp to hold the 
blade in place and a knurled 
screw to adjust the cutting 
depth. In addition to the 
usual depth gauge and side 
fence, the combination plane 


Depth gauge 


is equipped with a special Bead lence 
narrow fence that facilitates 

Using ascratch stock the planing of a bead along a 

Clamp the cutter between two tongued edge - a feature 

identical preces of plywood thats often required for 

screwed together to form a matchboarding. As well as 

simple stock with a built-in standard blades, it can take a 

guide fence. Leaning the too! fange of shaped cutters Combination-plane cutters 

away from you, scrape the 

wood with the projecting part Multi-plane 

of the cutter until the stock A multi-plane is a 

comes to rest on the work combination plane with an 
even wider range of cutters, p 
including a slitting knife for a : : Cutter clamp 


slicing off strips of timber or 
Cutting finished mouldings 
off a board. The kit includes 
acam steady, a device that 
prevents the fence supports 
sagging when you are 
planing mouidings some 
distance from the edge of 

a workpiece 


Cam steady 


Scratch stock 

A scratch stock is a 
homemade moulding tool 
To make the cutter, take a 
piece of broken hacksaw 
blade and fite it to the 
reverse shape of the 
required moulding 


PLANE CUTTERS 


The full range of cutters is shown right, together with 
the shape each is designed to cut. 


A tongue cutter, in 


sash-moulding cutter 


Controlling the planes 


An ovolo cutter can be 


A bead cutter ts often 


A single reed cutter 


A flute cutter shapes 


Straight cutters can be 


Cutting a bead along a tongued edge 


Cutting matching tongues and grooves 


Multi-plane cutters 
t 


5 Ae 
6 Fiute cutter 


bate) 
8 Straight cutter (groove) 


? Strag! 
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SEE ALSO 
Sharpening blades 
Mallets 

Home workshops 
Housing joints 
Dovetail joints 


Comer chisel 

A corner chisei, which has a 
blade with two cuttmg edges at 
right angles to one another. is 
used for squaring off routed 
hmge recesses Havmg chopped 
out the corners of the recess, 
pare out the waste before 
mserting the hinge 


“= is 


USING CHISELS 
SAFELY 

* Keep your chisels 
sharp, You have to apply 
more force to drive a 
biunt chisel — which can 
make it suddenly slip 
without warning, 

* Never pare towards 
your body 

© Keep both hands 
behind the cutting edge 
° The long edges of new 
chisels can be sharp 
enough to cut your 
fingers while paring 
Blunt them with an oiled 
slipstone 


CHISELS AND GOUGES 
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A set of chisels and a selection of basic gouges are essential for every workshop. They ate used 
primarily for removing the waste from joints and for shaping and trimming workpieces. 


Finner chisel 

The firmer chisel, with its 
relatively thick rectangula- 
section blade, is the 
woodworker’s general- 
purpose chisel. It is strong 
enough to be driven with a 
mallet through the toughest 
hardwood, Blade widths 
range from 3 to 38mm (Va 
to 1'/ain), but basic sets of 
chisels offered for sale 
hardly ever include one that 
is wider than 25mm (tin) 


Bevel-edge chisel 

This 1s a comparatively 
lightweight chisel, designed 
for tnmming and shaping 
workpieces by hand. The 
blade is flat on the 
underside, tike a firmer 
chisel, but shallow bevels 
are ground along both long 
edges on the upper face so 
that you can trim dovetailed 
undercuts. Bevel-edge 
chisels are made in the 
same range of sizes as 
firmer chisels 


Paring chisel 

This \s a specialized bevel- 
edge chisel with an extra- 
long blade for removing 
waste from housing Joints 
A paring chisel with a 
cranked neck allows you to 
keep the blade flat on the 
work even when removing 
wood from the centre of a 
wide pane! or board 


Skew chisel 

The end of the blade ts 
ground to an angle of 60 
degrees nn order to produce 
a slicing action as the chisel 
is driven forward, This 
makes for smooth cutting, 
even through wild grain or 
knotty timber. Blades are 
12, 18 and 25mm ('k, 4a 
and jin) wide 


(Firmer chisel 


‘os ees te 
( Bevel-edge chisel ) 


Paring chisel) 


a - 


Carver’s-pattern handle 


Octagonal handle 


Oval handle 


Registered handle 


Chisel handles 
A great many chisels are stilt made with tough hardwood 
handles, but moulded plastic handles are becoming 
increasingly popular, These are practically indestructible, 6" 
when driven with a metal hammer —a Practice that would 
fuin a wooden handie 

Traditional cylindncal carver's-pattern handles provide 8 
comfortable ergonomic grip. An octagonal handle prevents 4 
chisel rolling off the bench — as does the more common ov8 
grip, usually moulded from plastic, A registered handle 's 
reinforced at the butt end with a metal hoop to prevent the 
wood sPlittirig under constant hammering from a" 


Construction varies 
according to the type of 
chisel and from one 
manufacturer to another, 
but essentially all chisels 
have a stiff metal blade 
attached to a straight 
roughly cylindrical handle. 
The design of the joint 
between the blade and 
the handle is critical. 


Tang--+ 


Hollow 
fp socket 


Ferrule~ 


How handles are fitted 


Blades 

The average bench chisel 
has a blade 125 to 175mm 
(5 to 7in) long. Some 
woodworkers prefer the 
feel of the butt chisel, a 
shorter and heftier version 
with a blade length of 75 to 
100mm (3 to 4:n). Special- 
purpose chisels have blades 
up to 250mm (70in} long 
Manufacturers grind a 
single bevel on the end of 
each chisel — you have to 
hone the actual cutting 
edge yourself 


The critical joint 
Achisel blade narrows 
noticeably at the ‘neck’, lust 
before the handle, At this 
point, on most chisels, the 
blade 's forged into a spike 
or ‘tang’, which is either 
driven into a wooden handle 
OF moulded into a plastic 
one. The junction between 
handle and blade 15 usually 
reinforced with a metal 
collar known as a ferrule 
Alternatively, the neck 
may flare out again to form 
@ hollow socket into which 
the handle fits, 


WU EW ER | See a ee Ty Ce ee 
Provided your chisels and gouges are kept sharp, you 
can drive them through the wood using hand pressure 
only - though sometimes it may be necessary to use a 
carpenter's mallet, especially when there's a lot of 
waste to be removed. 


Paring with a chisel 

Clamp the work to a bench or steady It against a bench 
hook, Grip the chisel handle in one hand, with your index 
finger extended towards the blade. Keep your forearm in line 
with the chisel and tuck your elbow into your side With your 
free hand. grip the blade behind the cutting edge between 
index finger and thumb. As you apply pressure to the handle. 
use the other hand to guide the blade and control the force 
applied to the cutting edge (1) 


If you need to apply extra force when paring wood from a 
recess, either tap the chisel with a mallet or, keeping your 
forearm in line with the blade. strike the end of the handle 
with the ball of your hand (2) 


Waltl-storage rack 

You can buy amagnetic tool 
rack, or make your own rack 
from two strips of wood or 
plywood separated by shor? 
spacer blocks Screwit to the 
waif and drop the chisel blades 
into the slot between the strips 


Trimming end grain 

To shape the end of a workpiece, place the wood flat on a 
bench hook or on a piece of scrap board. Hold the chisel 
upright, with your thumb curled over the butt end of the 
handie. Rest your free hand on the work, controlling the 
blade by allowing it to slide between your index finger and 
thumb. Apply firm. steady pressure to the chisel with your 
shoulder 


Driving a chisel with a maltet 

To drive a chisel through tough hardwood or chop the waste 
from deep joints, place the cutting edge on the work then 
strike the butt end of the handle with a carpenter's mallet. 
For more delicate work, such as remaving the waste from a 
hinge recess, grip the mallet shaft just below the head and 
tap the handle, letting the weight of the mallet do the work 


MORTISE CHISELS 


SEE ALSO 

Bevel-edge ghisels 128 rrtririritrtrritrriittiit eee TT tt eewee 
Sharpening blades 134-5 Q ; 

Mallets 146 Cutting deep mortises requires a chisel that will not jam in the work and FIRMER GOUGES 

Housing joints 246-7 which is strong enough to be used as a lever to remove the waste. Many wt tettennetn 
Mortise-and-tenons 248-56 mortise chisels are fitted with a leather shock-absorbing washer between A gouge is a chiset with 
Dovetail joints 260-7 the handle and the blade. a blade that is curved = 


Locks 34} cross section, 


Sash-moitise chisel An out-cannet gouge fone 

To cut deep but narrow mortises, choose a Sash-mortise with the cutting edge 

chisel with a thick tapered blade up to 12mm ("/2in) wide. ground on the back of the 
blade) is used to scoop gut 

Gouge profiles Registered mortise chisei hollows. An in-cannel gouge 

This type of chisel is similar in appearance to an ordinary (which has the Cutting edge 

firmer chisel, but the blade tapers in thickness towards ground on the top face of 

the cutting edge so that it will not become jammed in a the blade ts used for 

deep mortise. Registered mortise chisels are available in Sash-mortise chisel ) tnmming curved shoulders - 

widths up to 50mm (2in) such as those on a chair rail 
Joining tumed legs. Gouges 

Lock-mortise chisel range from 6 to 25mm (4 

A swan-neck lock-morttse chisel is to 1in) in width, 

used to level the bottom of a deep ! 

mortise cut with a sash-mortise 

chisel. Use one that is either the Out-cannel 

same size or slightly smaller than i gouge 


the chisel used to cut 
the mortise 


Drawer-lock chisel 
Acranked all-metal drawer- 
lock chisel is designed for 
working in confined spaces 
where it would be 
impossible to wield an 
ordinary chisel and mallet 
It has two Cutting edges, 
one parallel to the shaft 
and the other at nght 
angles to it. Strike the 
cranked shaft with a 
hammer, close to one 

of the cutting edges 


Scooping out hollows 
Use an out-caanel gouge 


(Registered mortise chisel ) 


(Lock-mortise chisel) 


Working in confined spaces = Trimming shouide ts 
Use a drawer-lock chise! Use an jn-cannel gouge 


JAPANESE CHISELS 


As with Japanese plane blades, a laminated-steel construction is used for the manufacture of 
Japanese chisels. The hollow-ground blade and the socket and tang are forged in one piece, 
forming the strongest possible joint with the hardwood handle, which is reinforced with a deep 
tapered ferrule. At one time, Japanese tools were expensive and difficult to obtain, but nowadays 
most good mail-order companies offer a wide range of chisels. 


Oire-nomi 

The oire-nomi is the 
Japanese equivalent of the 
firmer chisel. It 1s strong 
enough to be driven with a 
mallet, despite having a 
bevel-edged blade. The 
blade width varies from 3 to 
42mm ("% to 1%/ain) 


Umeki-nomi 

The triangular cross section 
of the blade makes tt ideal 
for chopping out the waste 
from between the pins and 
tails of dovetail joints. The 
blades are 3 to 12mm (‘to 
thin) wide 


Kinari-nomi 

The comparatively 
lightweight kinari-nomi is 

a paring chisel designed to 
be used with a two-handed 
grip. The blades, thinner 
than those of oire-nomis, 
range from 6 to 25mm 

(74 to Un). 


Kote-nomi 

The cranked neck of this 
panng chisel allows you to 
clean up long rebates and 
housings. The blades are 6 
to 18mm (4 to 34in) wide 


Tateguya-nomi 

This is very similar to a 
Western mortise chisel, 
having a thick rectanguilar- 
section blade for cutting 
deep recesses, It is 
available from 3 to 18mm 
("8 to Vain) wide 


Mori-nomi and sokozarai- 
nomi 

Used to clean up the sides 
and bottom of a mortise, 
these specialized chisels 
have a hook for cleanng out 
the waste 


10 


Japanese chisels 
1 Oire-nomi 

2 Kinari-nomt 

3 fateguya-nomi 

4 Mari-nomi 

5 Sokozasai-nomi 

6 Oiri-uramaru-nami 
7 Umeki-nomi 

8 Kote-nomi 

9 Chokkatu-nomi 

10 Uchi-hagane-nomé 


Chokkatu-nomi 

This chisel is designed for 
cleaning up the corners of 
large mortises. Each half of 
the 90-degree cutting edge 
is 9, 16 or 25mm (3h, 4% or 
in) wide 


Uchi-hagane-nomi 

Like Western chisels that 
are mallet-driven, Japanese 
out-cannel firmer gouges 
are fitted with a metal collar 
to prevent the handle 
Splitting. Blade widths 
range from 3 to 30mm ('&% 
to 1'/an) 


Oin-uramaru-nomi 

This in-cannel gouge. made 
for scnbing rounded 
shoulders, has a thick blade 
ground with a flat bevel 
Blade sizes are identical to 
those of out-cannel gouges 


.... Hardwood 
handle 


|} seseee Ferrule 


Tang 


‘ah tHoltow-ground 
blade 


Japanese chisel construction 


SHARPENING STONES 


SEE ALSO 


Planes 118-27 

Chisels 128 

Sharpening blades 134-5 Woodworking blades are kept sha;p by using abrasive stones to wear the metal to a narrow cutting 
Grinders 136-7 edge. The better-quality natural stones are expensive, but you can get very satisfactory results from 
Drawknives 139 cheaper synthetic stones. As part of the sharpening process, stones are usually lubricated with water 


or oil to ensure the steel does not overheat and to prevent fine particles of metal and stone clogging 
the abrasive surface of the stone. Generally, sharpening stones are sold as rectangular blocks — bench 
stones — for sharpening everyday edged tools or as small knife-edge or teardrop-section stones for 
honing gouges and carving chisels. Some disceming woodworkers prefer to sharpen blades on a 
diamond-impregnated stone or on a perfectly fiat metal plate dusted with abrasive powder. 


Carving chisels/gouges 294-5 


Combination oilstone ) 


Dressing stone ) 


re 
: 


Oilstones 
Most woodworkers lap and hone their chisel 
and plane biades on a rectangular bench 
stone jubricated with oil. Novaculite, a 
compact silica crystal generally considered 
to be the finest ollstone available, is found 
only in Arkansas, USA. !t occurs naturally in 
vanous grades. The coarse mottled-grey 
Soft Arkansas stone removes metal quickly 
and 1s used for the preliminary shaping of 
edged tools. The white Hard Arkansas 
stone puts the honing angle on the cutting 
edge, which is then refined and polished 
with Black Arkansas stone. Even finer is 
the rare translucent variety 

Synthetic ollstones are made trom 
sintered aluminium oxide or silicon 
carbide. Categonzed as coarse, 
medium and fine, man-made 
sharpening stones are far 
cheaper than their natural 
equivalents 

Some woodworkers like to have 
separate stones for each stage of the 
sharpening process, but it is more economical to (Black Arkansas 
buy oilstones featuring different grades of abrasive ay 
glued back to back. Dual stones of this kind are made 
from both natural and synthetic abrasives 


PO 
Ssee 


Waterstone, 


Carver's stones 

Waterstones moulded with shaped profiles to match 
the most common carving tools are made in coarse, 
medium and fine grades 


Diamond stones 

Extremely durable coarse and fine-grade sharpening 
‘stones’ compnse a nickel-piated steel plate that is 
embedded with monocrystalline diamond particles and 
bonded to a rigid polycarbonate base. These fast- 
Cutting sharpening tools, available as bench stones and 
narrow files, can be used dry or lubricated with water 
Diamond stones will sharpen steel and carbide tools 


(Soft Arkansas 


p32 


pete iaep rig atee oo RAE LAL ald 53 LER en ce ae Re 
Available as alternatives to conventional sharpening 


stones, metal plates spnnkled with successively finer Oilstones are often supplied in wooden boxes for mounting side by side on a bench. 
particles of carborundum produce absolutely flat Waterstones can be clamped into special adjustable holders that prevent them 
poltshed backs to plane and chisel blades as wellas sliding on the workbench. 

razor-sharp cutting edges. For the ultimate cutting edge 

on steel tools, finish with diamond-grit compound Leave relatively coarse waterstones immersed '!n water for 

spread on a flat steel plate. Diamond abrasives are also at least 5 minutes before you use them. Finer stones require 

used for honing carbide-tipped tools less soaking; the very finest grades should only be spnnkled 


with water just before you start honing a blade 

So that your waterstones are always ready for use, store 
them in fitted vinyl boxes to prevent 
moisture evaporating. Some 
woodworkers keep their coarse stones 
immersed permanently in water, at a 
temperature above freezing 

Keep an ojlstene covered, to 
prevent dust sticking to ‘tt, and clean 
the surface from time to time with 
paraffin applied with a coarse cloth 


Slipstones and stone files 


Small shaped stones are made for sharpening Regrinding stones 
gouges, carving chisels and woodturning tools Eventually, all sharpening stones 
Teardrop-section slipstones and tapered cones are become concave through constant use 
the most useful, but there are also knife-edge, square Flatten an ollstone by rubbing it on an 
and triangular-section stones for honing small carving oiled sheet of glass sprinkled with 
chisels, drill bits and router cutters silicon-carbide powder. Regrind the 
Natural and man-made waterstones and oilstones surface of a waterstone ona sheet of , 
are available as slipstones. and in the usual range of 200-gnt wet-and-dry paper taped to a Regrind an orfstone on glass 
grades, Combination waterstone slips are made for sheet of glass 


honing drawknives, axes and garden tools 
Sharpening-stone grades 


Waterstones The various methods by which sharpening stones are 
Because it is relatively soft and friable, a sharpening graded are listed below. Every woodworker rieeds at least 
stone lubricated with water cuts faster than an one medium and one fine stone 
equivalent oilstone; as a metal blade is rubbed across 
the surface, fresh abrasive particles are constantly GRADE MAN-MADE NATURAL WATERSTONES 
exposed and released. However, this soft bond also OILSTONES OILSTONES 
makes a waterstone vulnerable to accidental damage SS SSS Se 
~ in particular, when honing narrow chisels it is easy Extracoarse 0000 and 200 grits 
to score the surface. Naturally occurring waterstones Coatse Coarse Soft Arkansas 800 : = 
are so costly that most tool supptiers offer only Medium Medium Hard Arkansas 1000 grit . 
synthetic varieties, which are almostas efficient Fine Fine Biack Arkansas 1200 

Waterstones range from 800 grit at the coarse end, Extra-tine 6000 and 8000 grit 


through 1000 and 1200 grit as medium grades, to 
something like 4000 to 6000 grit for final honing 


Even finer, 8000-grit stones are available for polishing PE a vara ci gn emcmems mnie eect Se Seto 
cutting edges. Extra-coarse 100 and 220 grits are : 
used to repair damaged or very worn blades Having honed your tools on a sharpening stone. use a 

Chalk-like dressing stones are rubbed across the strop to remove any remaining trace of a burr, leaving 
face of wet finishing-grade stones to raise a slurry the cutting edge razor-sharp. 


that improves their cutting action 
Use a simple strip of thick hide or a proprietary 
combination strop that has one side covered in fine 
emery stone and the other three with coarse to 
fine leather. Lubricate al! but the final leather 
Shaped slipstones ) surface with fine stropping paste 


Graded-leather - 
surfaces 


(Combination strop ) Stropping paste) 


SEE ALSO 


Planes 118-27 
Japanesepianes 124. 


Chisels and gouges 128-30 30 
Japanese chisels/gouges 131 
Sharpeningstones —_132- 3 

Carving chisels/gouges 294-5 


The cutting edge 


SHARPENING CHISELS AND PLANES” 
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A new plane iron or chisel is ground at the factory with a 25-degree bevel across 

its width. Although some woodworkers like to hone this bevel to a sharp edge 

for working softwood, such an edge is too weak to stay sharp for long when ‘ 
cutting hardwoods, so it is usual to hone a secondary bevel on a bench stone. 


The exact honing angle for this secondary bevel depends on 
the tool and the type of work you intend to do with it. A 
bench plane. for example, works best with a honing angle of 
between 30 and 35 degrees, A paring chisel, which should 
never need driving through the wood with a mallet, can be 
honed to an angle as shallow as 20 degrees. In contrast, 
cutting a mortise in dense hardwood might merit a chisel 
with a cutting edge honed to 35 degrees 


Lapping the back of a blade 
Grinding a blade leaves minute scratches on the back and 
bevel, creating a serrated cutting edge that can never be 
truly sharp, even after honing. Consequently, the first stage 
of sharpening a new blade should be to flatten the back ona 
medium-grade bench stone or metal tapping plate 

Lubricate the stone and hold the blade flat on the surface, 
bevel side up (1). Rub the blade back and forth, maintaining 
pressure with your fingertips to prevent the blade rocking. 
Concentrate on the 50mm (2in) of blade directly behind the 
cutting edge — the rest of the blade can be left with its 
factory finish. Repeat the process on a fine whetstone until 
the metal shines. 


Honing a plane blade 
Grasp the blade, bevel side down, with your index finger 
extending along one edge. Place the fingertips of your free 
hand on top of the blade, just behind the cutting edge 
Place the grinding bevel on a lubncated medium-grade bench 
stone, rocking the blade 
gently until you can feel that 
the bevel is flat on the 
surface, Turn a wide blade to 
one side, so that the whole 
of the cutting edge is in 
contact with the stone (2). 
Tilt the blade up onto its 
cutting edge and rub it back 
and forth along the entire 
length of the stone to hone 
the secondary angle Keep 
your wrists firm, to maintain 
a constant angle 


Removing the wire edge 
Having honed a bevel about Imm ("4zin) wide, continue 
with sharpening the blade on a fine-grade whetstone. 
Eventually the process wears a ‘wire edge’ on the back of 
the blade — a bur that you can feel with your thumb (3) To. 
remove the burr, lap the back 
of the blade on the fine 
stone, hone the bevel again 
with a few light strokes, and 
then lap once more until the 
burr breaks off, leaving a 
sharp edge. 

Finaily, polish the cutting 
edge by honing on an extra- 
fine stone or on a leather 
strop lubricated with a small 
cake of fine stropping paste. 


Honing a chisel 

Sharpen a chisel exactly as descnbed left and above — but 
because most chisel blades are relatively narrow. while you 
are honing the blade move the cutting edge from one side of 
the bencti stone to the other, to avoid wearing a holow 
down the middle. 


If you have trouble maintaining an accurate bevel 
when sharpening chisels and planes, try clamping 
the blade in a 
proprietary honing 
guide — a simple |'9 
(of which there are 
numerous different 
styles} that holds the 
biade at the required 
angle. A honing 
guide is convenient 
for sharpening short 
spokeshave blades, 
which are difficult to 
manipulate by hand. 


SHARPENING GOUGES 


To hore an out-canne! gouge, rub the tool crossways 
on a bench stone — describing a figure-of-eight stroke 
while rocking the blade from side to side (1). This 
brings the whole of the curved edge into contact with 
the stone and evens out the wear. Remove the burt 
raised on the inside of the blade with a lubricated 
slipstone (2), Finally, strop the edge, having first 
wrapped the stone with a strip of soft Jeather 

Use a similar slipstone to hone the bevel on the 
concave edge of an in-cannel gouge (3). Rub the back 
of the gouge along a lubricated benct) stone to remove 
the wire edge. Keep the back of the gouge flat on the 
stone while rocking the tool from side to side (4) 

Carving gouges are sharpened in a similar way. Use 
knife-edge slipstones or stone files to hone the cutting 
edges of special carving clusels such as V-shaped 
Parting tools and the squansh gouge-like macaronis 
and fiuteronis 


SHARPENING JAPANESE BLADES on 
Although Japanese planes and chisels are sharpened in 
a similar way to Western blades, there are significant 
differences, resulting from their construction. Because 
each blade is laminated with a hard-steel cutting edge, 
there is no need to hone a secondary bevel to 
strengthen it. 


The hollow gnnding on the back of every blade creates a 
narrow border of metal, which 1s easy to keep flat on a 
stone. Eventually, repeated honing of the bevel wears into 
this hollow so that the cutting edge Is no longer continuous. 
Maintaining this hollow can be achieved by flattening the 
back after every honing. However, this wears away the blade 
relatively quickly, so Japanese craftsmen prefer to recreate 
the hollow periodically by hammenng some metal into the 


narrow border behind the cutting edge 


Flattening a new blade 
As with Western blades, the 
back of a new chisel or 
ptane is flattened before 
honing the bevel for the first 
time. Because the metal is 
so hard, this is done by 
gmnding on a steel! lapping 
plate, using a pinch of 
coarse carbosundum powder 
mixed with a little water. 


Hold the blade flat on the 
surface at nght angles to the 
plate and use a short length 
of softwood to apply 
pressure, When the narrow 
border surrounding the 
hollow ts an even colour and 
texture, repeat the process 
with finer powder. 

Wipe the blade clean and 
move on to ameditum 


sharpening stone to continue 


flattening the back. Finish 
the job on a fine stone until 
the metal shines. 


Blade clamp ---ge 


Sharpening the edge 
Sharpen the cutting edge 
of Japanese blades in the 
same manner as their 
Western equivalents, but 
hone the whole width of 
the bevel. Do nothone a 
secondary bevel on the 
cutting edge 


Blade-hammenring jig 
Because hammering a blade 
by hand i's atricky process 
(see fight), some wood- 
workers use a special 
proprietary j19 to do the job 
A heavy metal bar, quided 
by a hollow tube, is dropped 
onto the bevelled edge. of 
the blade, which is backed 
up by a metal anvil 


___Metal bar 
hammers 
bevel 


MAINTAINING THE 
HOLLOW BACK oo. 
Re-creating the leading edge 
of the hollow back is a 
skilled process 
Traditionalists rest the back 
of the blade on the edge of 
a block of woad. A square 
hammer is used to tap the 
bevel, pushing metal out of 
the back to fill the hollow 
edge. Blows must be within 
the soft part of the bevel — 
as the hard cutting edge Is 
brittle and will chip if struck 
with the hammer. 

Once the hoilow ts 
refilled, the back 1s flattened 
on a grinding plate as 
already described 


Repeated honing wears 
into the blade hollow 


Hammering the bevel 
reforms the edge 


ey 


SEE ALSO 
Planes 118-27 
Chisets and gouges 128-30 
Sharpening stones 132-3 


Grinding drill bits 144 
Grinding screwdrivers 149 
Tuming tools 222-3 


Carving chisels/gouges 294-5 


Grinding ona motorized 
whetstone 


GRINDERS 
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ft soon becomes impossible to work with blades that have wom unevenly or 
when the cutting edge is chipped. Eventually they have to be repaired by 
accurately regrinding the bevel to an angle of 25 degrees. You can repair a blade 
on a coarse bench stone, but most woodworkers prefer to use a power grinder 
or motorized whetstone. 


High-speed grinders 

A standard bench grinder drives tworelatively small 

grinding wheels or discs at about 3000rpm. There are 

grinders that run at half that speed, to avoid overheating Water reseeyale 

tool blades. Wheels are interchangeable, but most 

machines are supplied with a coarse wheel for regrinding 

the bevel and a fine-grade wheel for honing the cutting 

edge. When you are using a high-speed grinder, the tool Stone disc 
blade has to be cooled at regular intervals by dipping it in 3 
water All gnnders must be bolted firmly to a bench 


Wheels and discs 

High-speed aluminium-oxide grinding wheels for repairing 

and honing tools are made in coarse, medium and fine 

grades. Some are engineered with a soft vitrified bond to 

reduce the problem of overheating. Neoprene-rubber Too! rest: 
wheels impregnated with siltcon-carbide abrasives are ; 
especially recommended for honing narrow chisels and 

carving tools. There are also leather or hard-feit stropping 

wheels; and cloth discs dressed with honing and buffing 

compound for putting the final polished edge on cutting 

tools. Discs made from these relatively soft materials 

must be made to rotate away from cutting edges 


Combination grinders 
There are machines that combine the advantages of high- 
speed grinding with slovwy whetstone sharpening One 


common combination 's a vertically mounted stone disc 
that runs through a bath of water, at one end of the 
machine, coupled with an aluminium-oxide wheel turning 
at a higher speed at the other. Similar machines are made 
with replaceable abrasive belts instead of a whetstone, or 
with a wide leather stropping wheel for honing blades 


High-speed wheel 


Motorized whetstones 
Heat generated by grinding with a high-speed disc can 
ruin a blade — which ts why a watercooled motorized 
whetstone that turns at only 500rpm is a popular machine 
for regrinding woodworking tools. A traditional gnndstone 
is Mounted vertically and tools are ground on the edge of 
the stone, but a horizontally mounted stone 1s sometimes 
preferred because It enables you to gnnd a bevel with a 
perfectly flat face. A synthetic 1000-orit general-purpose 
stone is fitted as standard, but you can swap it for a 
coarse or fine stone in seconds 


( High-speed grinder) 


Spark defiector 


~ 


Fine-grade wheel 


Too! rest 


“ Star-wheel dressing tool ) 


Grinding wheels ) 


REGRINDING BLADES oc ccccscccsssesennssseunsnnnne 
Use a coarse grinding wheel to reshape a badly wom 
blade, then change to a finer grade. 


Marking a wom blade 

Before regrinding a chisel or plane blade, check the cutting 
edge with a try square (1), Use a fine feit-tip pen to mark a 
guide line square to the long edges of the blade. 


Grinding the blade square 

Set the tool rest of your bench gnnder about 3mm ('in) 
from the edge of the gnnding wheel. Check that all clamps 
are tight, then switch on the machine. Wearing eye 
protection, dip the tip of the blade in water and place it bevel 
downwards on the tool rest (2}. Feed the blade steadily 
against the wheel and, to prevent the metal overheating, 
move the blade from side to side as soon as it comes into 
contact with the abrasive surface 


Regrinding the bevel 
Once the blade is square, 
switch off the grinder and 
adjust the tool rest to 
present the blade at an 
angle of 25 degrees to the 
wheel (3). Switch on, and 
grind the bevel across the 
width of the blade - once 
again keeping it coo! by 
dipping the tip in water 
every few seconds 

If you inadvertently allow 
the metal to heat toa 
temperature at which It 
turns blue, the blade will not 
be able to hoid a sharp 
cutting edge for very long 
The only remedy for this is 
to grind the blade square 
beyond the blued area and 
then regrind the bevel. 


DRESSING A GRINDING 


A grinding wheel that 
has become ‘glazed’ cuts 
slowly and is much more 
likely to overheat 
woodworking tools. 


Weanng a dust mask and 
safety goggles, switch on 
the grinder and run a 
dressing tool or silicon- 
carbide stick from side to 
side across the edge of the 
grinding whee! to clean the 
surface. The same process 
is used to reshape a worn or 
unbalanced wheel 


SEE ALSO 


Stick chairs 

Sharpening stones 132-3 
Grinders 136-7 
Workbenches 234-5 


Round-face spokeshave 


Sharpening a spokeshave 
Spokeshave cutters are ground 
and sharpened in much the same 
way as plane and chisel blades 
Clamp a worn or chipped cutter 
ina plier wrench te hold it firmly 
for power grinding 


SPOKESHAVES 
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A spokeshave is essentially a specialized plane for finishing curved workpieces. Once you get the hang 
of it, smoothing with a spokeshave is both fast and efficient. Every tool kit should include at Jeast a | 
straight-face and round-face versions of the standard spokeshave. Other, less essential, models canbe 

acquired as and when you need them. of 


Standard spokeshave USING SPOKESHAVES oo. 
A spokeshave is controlled by straight handies, mounted on ae 2 
each side of a short plane-like blade. The cutting depth and Until you develop the right ‘feel, a spokeshave tends to 
angle of the blade, which is held in place by a cast-metal cap _— either skid across the surface, without taking a 


Dee rite Triton 


iron, can be adjusted by means of two knurled screws. In shaving, or bury its cutter inthe wood. ‘bh 
cheaper spokeshaves, the blades have no means of ; 
adjustment and are simply positioned by eye before the cap = Controlling a spokeshave { 
iron is inserted. Use a straight-face spokeshave to shape To cut smoothly, it is essential to have precise contral aver | 
convex curves, and a round-face one for concave edges the angle of the blade. This ts achieved by taking hold 
the tool with your thumbs resting on the back edg 
Combination spokeshave the handles. With the face of the spokeshave res sn | 
A dual-purpose spokeshave — equipped with a standard blade the work, push the tool forward. rocking it back and f | 
mounted alongside a blade with a haif-round cutting edge — until you begin to take a shaving cleanly. Shave: 
saves having to swap one tool for another when working a curve in two directions, to ensure you are always 
components with ever-changing profiles cutting with the grain. 


Chamfer spokeshave 

This spokeshave ts fitted with a pair of adjustable fences that 
allaw you to cut accurate chamfers along a workpiece that 
has 90-degree corners 


Half-round spokeshave 
This is a hollow-face spokeshave with a concave cutting edge 
— ideal for smoothing rounded edges of rails and legs 


Radius spokeshave 

The markedly convex cutting edge makes this an ideai tool 
for finishing hollows — suc!) as those in solid-wood seats for 
traditional stick-back chairs 


Chamter spokeshave) 


Fence-clamping 
screw 


Cap iron-- 


(Standard spokeshave ) 


( Combination spokeshave ) 


DRAWKNIVES 


Like the axe and the adze, the drawknife is a tool that was adopted by a 
wide variety of tradesmen from earliest times. Today it is rarely used except 
by woodworkers who appreciate the speed with which a drawknife can 
reduce a blank to size for carving or tuming. It is, however, a versatile tool 
which in the hands of a skilled woodworker can be used to make curved 
backs and shaped arms for chairs. 


Drawknife 

Although all drawknives function ina similar way, different 
styles have evolved to meet the needs of specialist 
craftsmen or as a result of local tradition. The blade of a 
basic drawknife may be either straight or curved and is 
bevelled on one edge. The meta! at eacti end of the blade 
is forged into a pointed tang, which is bent at right angles 
and fitted with a turned wooden handle 


Curved-edge blad 


( Brity sh-pattern drawknife 


Push knife 

A modern denvation 
from the drawknife, this 
tool has a short razor 
sharp blade measuring 
100 x 25mm (4 x Jin) 

It has two straight 
handles, and you can 
use it with both push 
and pull strokes 


Cutting edge 


Inshave 

This is a tightly curved 
drawknife for working 
deep hollows. Inshaves 
are uSually bevelled on 
the outside of the curve 


Deeply curved 
cutting edge 


Scorp 

A scorp IS a one-handed 
inshave for shaping small 
items, Such as wooden 
bowls and spoons. 


Drawknives are designed 
to cut on the pull stroke, 
using the handles to 
control the depth of cut 
by presenting the cutting 
edge at just the night 
angle to the work. 
Extending your thumbs 
along the handles 
prevents the tool twisting 
in your hands. 


Shaping wood 
Strokes with a drawknife 
should always be in the 
direction of the gratn 
Pulling the blade diagonally 
across the work produces a 
slicing action to facilitate 
Cutting cross-grain wood 

\f you are working a 
convex shape, hold the 
tool with the bevel 
upwards. Turn the tool over 
when cutting a concave 
shape, to prevent the bevel 
driving the blade deeply 
into the wood 


Sharpening a drawknife 
Hold the drawknife on 
end with one handie 
located in the hajf-open 


jaws of a bench vice. 
Hone the cutting edge 
with a lubricated 
sharpening stone, using 
small circular strokes 


Holding the work 
Traditionally, wood being 
worked with a drawknife is 
held ona shaving horse- a 
purpose-+nade stool with a 
foot-operated cramp (1} 
However, you can stand at 
the end of an ordinary 
workbench and shave work 
clamped in a vice (2) 
Alternatively, use a breast 
bib —a small sawn board 
suspended on a stnng hung 
round your neck. So that the 
work js firmly held, suppoit 
one end of the workpiece on 
the edge of a bench and 
press against the opposite 
end with the breast bib (3) 


SEE ALSO 
Sharpening stones 132-3 
Woaodcarving 294-304 
Preparing wood 306-7 
Abrasive papers 308-9 


Scraper holder 

Sciaping wood is hard on the 
thumbs, especially when the 
metal gets hot. A glass-reinforced 
nylon holder puts the optimum 
Curve on the scraper and takes the 
strain off your thuinbs 


SCRAPERS 


Even though sanding is the most frequently used method for smoothing timber, 
scraping the surface — which removes minute shavings instead of dust particles — 
produces a supetior finish. And because a scraper can take such a fine cut, you 
can use it on areas of wild grain that are difficult to plane well. 


SHARPENING A SCRAPER 
To get a new cabinet 
scraper working efficiently 
for to sharpen a blunt 
one} it is necessary to 
prepare each cutting edge 
carefully and then raise a 
tiny bu:7 on the metal, 
which acts like a 
miniature plane iron. 


Filing the edges 

Clamp the scraper in a 
bench vice and draw-file its 
two long edges to make 
them perfectly square. Use 
your fingertips to guide the 
file and stop it rocking (1) 


Honing the scraper 

Filing leaves rough edges 
that must be rubbed down 
with an oiled slipstone 
Rub the stone along both 
sides of each cutting edge 
(2), keeping the stone 

flat against the face of 

the scraper 


Raising a burr 

Create a burr along both 
cutting edges with a 
smooth metal burnisher 

To do this. hold the scraper 
on the bench top and strop 
each edge firmly four or 
five times, drawing the 
burnisher towards you (3) 
while keeping it flat on 

the scraper 


Turing the burr 

For the scraper to function, 
the raised burrs must be 
folded over at right angies 
Holding the burnisher at a 
slight angle to the burred 
edge, draw the tool firmly 
along the scraper two or 
three times (4) 


Cabinet scrapers 

The basi¢ scraper ts a simple 
rectangle of tempered stee! 
It is supplied as a cropped 
blank upon whict a scraping 
edge must be raised before 
it is ready for use Goose- 
neck and concave/convex 
scrapers are made for 
finishing mouldings and 
other shaped work 


Hook scrapers 

A hook scraper with a 
wooden handle ts easy to 
use and comfortable to hold 
Replace the disposable 
blades as soon as they 
become blunt. When using a 
hook scraper (which cuts on 
the pull stroke onjy), hold it 
at an angle tothe surface 


Scraper plane 
A scraper plane is a simple 
cast-metal Jig designed to 
make scraping easier and 
more comfortable. The blade 
1s clamped to the stock at 
the optimum angle and is 
bent nto a curve bya 
centrally placed thumbscrew. 
Unlike a standard cabinet 
scraper (which is cropped 
with a square edge all 
round), scraper-piane blades 
are ground on two edges, at 
an angle of 45 degrees 
Hone these edges ona 
stone and raise a scraping 
burr as for a cabinet scraper. 


Bumishers 

Burnishers made from 
hardened steel, with a 
round, oval or triangular 
section, are used to raise a 
burr on a scraper. 


Bench-plane insert 

A proprietary insert with a 
scraper blade can be fitted to 
a standard bench plane The 
plane’s own controls are 
used to adjust the depth of 
Cut and lateral movement of 
the blade, 
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(Cabinet scrapers 
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Biade-clamp ing bag 
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USING A SCRAPER 


By experimenting with 
different curvatures and 
angles, you can vary the 
action and cutting depth 
to suit the particular task. 


Holding the scraper in both 
hands, lean it away from you 
and push the tool forwards 
{1}, Bending the tool — by 
pressing with your thumbs 
near the bottom edge — 
concentrates the forces in a 
naftrow band so that yeu can 
scrape small blemishes from 
the wood 

To scrape a panel tlat and 
level, work in two directions 
at ashght angle to the 
general direction of the 
grain. Then to finish, smooth 
the wood by scraping 
parattel with the grain (2) 

To scrape away from an 
edge or smooth the inside 
of arebate, pullthe scraper 
towards you {3) 


\ 


1 


WOOD RASPS AND FILES 


Rasps and files are used rarely for woodwork except by carvers. A rasp removes 
wood very quickly and is frequently used by carvers for preliminary shaping - 
especially as it cancut both with and against the grain. Rasps leave a rough 
surface, and files of the same shape ate employed to improve the finish. 


Rasps 
The surface of a rasp is 
covered with individual 
teeth, which cut on the 
forward stroke. The size and 
distribution of the teeth 
determine the degree of 
coarseness, or ‘cut’, of the 
rasp, Manufacturers 
describe the cut in slightly 
different ways, but broadly 
speaking there are bastard, 
second-cut and smooth 
rasps — the bastard cut 
being the most coarse 
There are flat and round 
rasps, but the most versatile 
is the half-round rasp 


Wood files 

A wood file has rows of 
closely packed sharp ndges, 
which smooth off the high 
points of the roughened 
timber left by a rasp 
Although file cuts are 
described as bastard, 
secondtut and smooth, 
they are all relatively fine 
compared with rasps 


Surfonn tools 

The thin perforated blades 
are made by punching out 
regularly spaced teeth with 
sharp cutting edges facing 
forward, leaving holes in the 
metal through which the 
wood shavings pass. This 
enables the tool to cut 
faster than a regular rasp, 
without clogging 


Rifflers 

Rifflers are miniature doubie- 
ended files for working in 
tight corners and confined 
spaces, Choose nifflers with 
a rasp head at one end and 
a file head at the other. 


Fite cleaners 

The wire bristles on a file 
cleaner loosen the dust, 
packed tn file and rasp teeth 
The dust is then cleaned out 
with the coarse brush on 
the other side 


File cleaner File handle ) 


Wire bristles 


Half-round rasp 


Half-round file ) 


Flat Surform file) 


e Drusi 


Round Surform file 


Using a file or rasp 

Place your fingertips near the 
point of the file or rasp to 
steady :t. Apply pressure on the 
forward stroke only. 


‘Needle files 


Fitting a file handle 
Never use a file or rasp 
without a handle — if the tool 
catches and stops suddenly, 
the pointed tang could be 
driven through the palm of 
your hand 

Remove a damaged 
handie by holding the file in 
one hand and striking the 
front edge of the ferrule with 
a block of wood (1). Onve a 
new handle onto the tang by 
tappirig the rounded end of 
the handle on a bench (2) 


SEE ALSO 
Bench stones 
Power drills 

Pillar drilis 216-17 
Dowel joints 
Woodscrews 


Using a bradawl 

To open up a starter hole for a 
screw, twist the bradaw! from 
side to side as you push it into 
the wood 


HAND DRILLS AND BRACES 
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The availability of power dnils, especially the improved range of cordless tools, 
has reduced the need for hand-operated drills and ratchet braces. However, 
electric drills have not completely eradicated the demand for these tools - which 
are inexpensive, quiet, and perfectly safe in the hands of young woodworkers. 


Bradawl 
The bradawl is perhaps the 
simplest hole borer of all. 
Unlike a drill, it does not 
remove wood but merely 
displaces it by forcing the 
fibres apart, It is the sdeal 
tool for making a starter 
hole, either for inserting a 
screw or to hold the point 
of a drill on its centre mark 

Placed across the grain, 
the sharp screwdriverlike 
tip severs the fibres as the 
awlis pushed into the 
wood; twisting the too! 
opens up the hole 

Sharpen the tip on the 
edge of a bench stone 


Flute removes 
waste from hole 


Lead screw 


Hand drill ) 


( Gimlet 


Gimlet 

Agimlet does a similar job 
to a bradawl but, having a 
spiral flute, it is capable of 
making deeper holes by 
cutting and removing wood 
like a drill bit 


Gear wheels 


Hand drilt 
Cranking the tool's handle 
causes the chuck to rotate 
at relatively high speeds, via 
a system of gear wheels 
With some models, the 
drive mechanism is encased 
in acast-metal shell. The 
chuck will accommodate a 
wide range of twist drills 
and dowel bits 


HAND-DRILL BITS 


The jaws of a hand dnill take cylindrical twist drills and dowel bits. Buy good-quality 
drill bits only - cheap drills not only blunt quickly but are often ground inaccurately. 


Twist drills 

Twist drills are made witha 
pair of helical flutes that 
clear the waste from the 
hole as the drill bores into 
the wood. The flutes 
culminate in two cutting 
edges at the pointed tip 


Dowel bits 

These are specialized wood- 
boring twist drills with a 
sharp lead point — designed 
to prevent them wandering 
off line — and two sharp 
spurs that cut a clean- 
edged hole. 


Countersink bit 

A countersink bit cuts a 
shallow tapered recess to 
accommadate the headof a 
woodscrew so that it lies 
flush with the surface of the 
work. A clearance hole ts 
bored first to centre the bit 


The jaws of a brace chuck 
are designed to hold 
special-purpose square- 
shanked bits. Some 
braces are made with 
universal jaws, which will 
also accept round- 
shanked twist drills. 


Auger bits 

Asolidcentre auger bit for a 
ratchet brace has a single 
helical twist that bnngs the 
waste to the surface and 
keeps the bit on line when 
boringdeep holes. It hasa 
pair of spurs at the cutting 
tip that score the wood 
ahead of the cutting edges 
to ensure a cnsp edge to 
the hole. The central lead 
screw pulls the bit into the 
wood. The similar Jennings- 
pattem auger bit has a 
double helical twist. Auger 
bits range from 6 to 38mm 
(1% to 12in) in diameter 


Expansive bits 

An adjustable expansive bit 
will cut a hole of any size 
between limits. The 
Calibrated spurred cutter is 
held in place by a spring- 
loaded packing piece of, on 
some bits, by a toothed diat 
Depending on the model, an 
expansive bit fs capable of 
cutting holes either between 
12 and 38mm (12 and 1%2in) 
in diameter or between 22 
and 75mm (7 and 3in) 


Centre bits 

These are designed to bore 
telatively shallow holes, 
from 68 to 112mm (244 to 
4)kin) deep. The single spur 
on one side of the bit scores 
the edge of the hole before 
the cutting edge on the 
other side enters the work 
Centre bits are simpler and 
therefore cheaper than 
eqguivaijent auger bits 


Countersink bit 

Similar to the countersink bit 
for a hand dnil, this has a 
square shank to suit the 
Standard brace chuck 


Screwdriver bits 

Special double-ended bits 
Convert a brace into a heaw- 
duty screwdnver. 


Ratchet brace 
Tool manufacturers still offer a variety of braces — 
including a special ratchet brace for boring holes 
through ceiling and floor joists to accommodate pipes 
or electrical wiring 

An ordinary woodworker's brace is driven by 
cranking the frame clockwise while pressure is 
applied to the round handle. The circle described by 
the moving frame is known as the ‘sweep’. Braces 
are listed in tool catalogues according to the diameter 
of thetrr sweep. though 250mm (10in) is more or 
less standard 

A ratchet mechanism makes it possible to use a 
brace in confined spaces where a complete sweep is 
impossible. Having cranked the handle as far as 
possible, the ratchet allows for movement in the 
opposite direction, leaving the chuck stationary until 
clockwise rotation is resumed. Operating a cam ring 
reverses the ratchet mechanism, so you can withdraw 
the drill brt 


Ratchet mechantsin 


Double helical twist 


the sweep of a brace 


Driving tip at 
each end 


Cutting edge 


SEE ALSO SHARPENING DRILL BITS 


Grinders 136-7 A hand dr'll is primarily used to bore smal! holes for 

Dowet bits 142 woodscrews or dowels. Although woodworkers are used to sharpening 
Auger bits 143 chisels and planes regularly, brace bits and twist 
Centre bits 143 | Operating a hand drill drills tend to be neglected, simply because a jitte 
Using hammers 146 Place the tip of the drill bit extra pressure overcomes the problem ofbonng 


with blunt tools. However, a sharp drill bit works 

faster and makes cleanet. more accurate holes, 

Sharpening brace bits ; | 

Auger bits and centre bits are sharpened similarly, using _ 

a small flat needie file. Start by stroking the inner face 4 

of each spur with the file (1). Don’t under any 

circumstances try to sharpen the outer edges. 

that would change the diameter of the bit. Resting 

{ead screw on your bench, file the bit's cutting edges. 

(2). Take care not to damage the screw when filing, 
Sharpen the cutter and spur of an expansive bit wit 

a similar file 


Nails on the workpiece, and | 
gently move the handle 
back and forth until the bit 
begins to bite into the 
wood. Crank the handle at 
= speed to bore a hole to 
the required depth. Don't 
apply too much pressure 
when using small twist 
drills: the weight of the 
tool alone will be sufficient 
to encourage the drill to 


penetrate the wood 


Inserting a twist drill 

To open the jaws of a hand 
dnil, hold the chuck in one 
hand and crank the handle 
anticlockwise. Load the drill 
bit. then grip the chuck and 
turn the handle clockwise to 
tighten the jaws. Before 
using the tool, check that 
the twist drill 1s centred in 
the jaws. 


Depth stop 

Wrap a strip of coloured tape 
around a twist drill as a gurde 
to the depth of a hole. 


Sharpening twist drills 


There are a number of proprietary sharpening jigs 
that hold a drill bit at the required angle to a small 
Despite its simplicity, a ratchet brace is a versatile tool. powered grinding wheel. Some sharpeners are 
ft is capable or boring large-diameter holes and can be designed for use with an electric drill, others have 
used to drive woodscrews effortlessly. built-in motors. The better jigs, which will 
accommodate twist drills up to 12mm (ain) in 
diameter, are supplied with a wheel made trom 
silicon carbide for sharpening masonry dnils, in 
addition to the standard aluminium-oxide wheel. 

You can also sharpen twist drills on a bench grinder. 
Rotate the up against the rotating wheel (3), making 
sure you grind both sides evenly to keep the point 
accurately centred. 


Fitting a brace bit 

Lock the brace ratchet by 
centnng the cam ring, then 
grip the chuck in one hand 
and turn the frame 
clockwise. Drop a bit into 
the chuck, then reverse the 
action to close the jaws 
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Boring with a brace 
Hold the brace upright with 
one hand while cranking the 
frame with the other (1). To 
bore horizontally, steady the 
round handle against your 
body. To retneve the bit, lock 
the ratchet and reverse the 
action a couple of turns to 
release the lead screw, then 
pull on the tool while moving < 
the frame back and forth i 

When drilling nght through Dowel bits ; 
the wood, turn the work Touch up the cutting edges and spurs of a dowel bit 
around as soon as the lead with a pointed needle tile — taking care to sharpe" both 
screw appears and finish the sides equally 
hole from that side (2) 


HAMMERS 


Although nail fixings are rarely used for fine woodwork, they are often employed when 
constructing mock-ups and for joinery. Consequently, most tool kits boast a range of 


hammers of different weights. 


Cross-peen hammer 
A medium-weight ~ 280 to 
340g (10 to 1202) - cross- 
peen hammer is adequate 
as ageneral-purpose 
woodworking hammer. The 
wedge-shaped peen ithe 
rear end of the head 
opposite the striking face) is 
used to start small nails held 
between finger and thumb 
As with most good 
hammers, the top end of 
the ash or hickory shaft is 
preshtunk and sealed in oil 
before being driven into the 
hammer head and expanded 
with hombeam and iron 
wedges to lock the head 
securely on the shaft 


( Cross-peen hammer 


\ Continental-pattemn Cross-peen hammer 


Pin hammer 


Pin hammer 
Apinhammeris a 
lightweight cross-peen 
hammer for driving small 


Continental-pattern pin hammer) 
nails, panel pins and tacks Bl het bE bleecemners 


Claw hammer 

Most woodworkers choose 
a 570 or 680g (20 or 2402) 
claw hammer for driving 
large nails its split peen, or 
‘claw’, is used to lever bent 
Nails out of wood, which 
puts considerable strain on 
the shaft. A tough wooden 
sheft dnven into a deep 
socket in the hammer head 
will be more than adequate 
for most purposes. Even 
stronger ts a tubular-steel or 
fibreglass shaft permanently 
fixed to the head; a vinyl or 
tubber sleeve moulded onto 
the shaft provides a 
comfortable non-slip 
handgrip, 


Adze-eye claw hammer 


‘Steel-shatied claw hammer 


Nail set 

This square-tipped punch is for driving panel pins 
and nails below the surface of the timber. Point 
diameters range from 15 to 4mm ("6 to *a2in) 
Usea punch thatts slightly smaller than the 
head of the nail. 


SEE ALSO 


Chisels and gouges 128-31 
Hammers 145 
Abrasive papers 308-9 


Nails 337 


MALLETS 
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Mallets and ‘soft’ hammers are required for 
driving wood chisels and gouges, and for 
assembling or dismantling joints. 


Canpenter's mallet 

A solid or laminated-beech mallet head is tapered so 
that swinging the mallet automatically presents the 
striking faces square to the work or to the butt end of a 
chisel. The socket within the head ts also tapered to 
match the flared end of the shaft: with each swing of 
the mallet, centrifugal force tends to tighten the head 
onto the shaft 


Solid-beech head 


(Carpenter's mallet > 


Soft hammers 

and mallets 

Soft hammers and 
soft mallets have 
heads or striking faces 
made from rubber, 
Plastic or coiled 
rawhide, which will 
not bruise the wood 
when dismantling or 
assembling frames 
and carcasses 


oft mallet ) 
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USING HAMMERS 
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There's no real ttick to using a hammer, but itt : 
patience and Practice before you can drive a 


Supporting a panel pin 

lf you don’t have a eross- 
peen hammer to hand, 
push a panel pin through a 
strip of stiff paper or thin 
card and use it to hold the 
pin upright while you tap it 
into the wood. Once the pin 
ts firmly embedded, tear 
the paper or card free and 
drive the pin home. 


Driving nails with a hammer 

With a hammer of the correct weight, yt 
dnve a nail in with the minimum of effort 
near the end of the shaft, swing your arm f 
Keep your eye on the nail and strke it s 
blows will bend the nail over. 


Raising a bruise 
\f you dent the wood with a 
misplaced hammer blow, 
apply a few drops of hot 
water to the bruise and wait 
for the fibses to swell. Once 


the wood is dry, you can <fon, 
sand it smooth 


Sinking a nail head 

To ensure that you dot 
dent the wood with the 
final hammer “ a 
nail set to drive the 
head just below the surface 
of the work, Place the uP 
of the punch on the nail 
head and steady the tip 
with a fingertip while Ye 
tap the nail set firmly 
the hammer. 


Secret nailing 

Having buried a nail head as 
described opposite, you can 
cover it with filler before 
painting or polishing the 
workpiece, Atfernatively, use 
a sharp gouge to lift a sliver 
of wood, then drive in the 


nail before gluing and 
clamping the sliver down to 
conceal the fixing 


Preventing split wood 
Toprevent a piece of 
softwood splitting, blunt the 
point of a nail by tapping it 
with a hammer.This makes 
the nail punch its way 
through the wood, instead 
of wedging the fibres aside 
When nailing hardwood, it 
pays to drill a pilot hole that 
ts very slightly narrower than 
the nail shank 


MAINTAINING HAMMERS 


If the face of a hammer gets dirty and greasy it 
tends to skid off a nailhead, bending the nail and 
bruising the wood. Keep the face of the hammer 
clean by rubbing it on a piece of fine emery cloth. 
Keep a vinyl or rubber handgrip clean by 
scrubbing it with a nailbrush dipped in a solution 
of mild detergent and wann water. 


Fitting a new shaft 
If you break a wooden 
hammer shaft, chisel or 
knock eut the remaining 
stump, then plane the tip of 
a new shaft to make a tight 
fit in the ‘eye’ of the 
hammer head 
Make two or three 
sawcuts (dependingon the 
size of the hammer) across 
the top of the shaft and ata 
slight angle (1). Saw down 
about two-thirds the depthi 
of the eye Fit the head on 
the shaft and tap the other 
end of the shaft firmly on 
the bench to set the head 
(2), Saw off any part of the 
shaft protruding from the 
top of the head, then drive 
iron hammer wedges into 
each sawcut to spread the 
shaft (3) If the wedges do 
not lie flush with the 
tip of the shaft, grind 
them down ona 
bench grinder 


EXTRACTING NAILS 


No matter how experienced you 
become, you wil! occasionally 
mishit a nail and bend it over. 
Don't try to straighten it in situ, 
as the next blow will almost 
certainly bend it again and 
probably drive it sideways into the 
wood. Instead, extract the bent 
nail and replace it with a new one. 


Pincers 

Panel pins and nails that are 
too small to be removed 
with a hammer can be 
extracted with pincers 


Tack lifter 

The small curved claw of a 
tack lifter ts for prising tacks 
holding upholstery fabnc 
and webbing in place 


Using a claw hammer 

To draw a partially driven 
nail, slip the split peenofa 
claw hammer under the nail 
head, then use the shaft as 
a lever to extract the nail. To 
protect the surface of the 
work, slip a strip of card or 
veneer under the hammer 
head (1) 

To draw an extra-long 
nail, substitute a small 
block of wood for the card 
or veneer (2) 

One way of removing old 
nails from dismantled 
framing is to tap the points 
to drive the heads clear of 
the surface. Alternatively, 
jam the claw of a hammer 
onto the protruding shaft of 
anailso that the claw bites 
into the metal, then pull 
the nailheadright through 
the timber 


Removing upholstery 
tacks 

Work the claw of a tack lifter 
under the fabric or webbing 
beneath the head of each 
tack, then push down on the 
handle to lever the tack out 


(Tack litter ) 


Pulling out a nai! 
with pincers 
When you grip the shaft 
of the nail, rest the jaws 
of the pincers on the work 
Squeeze the handles 
together and rock the 
pincers away from you, 
protecting the wood 
surface by slipping card 
beneath the jaws 

Draw a long nail in 
Stages rather than risk 
bruising the wood by 
levering the nail sideways 


SEE ALSO 
Grinders 
Bradawl 
Countersink bit 
Drill bits 

Dulls and braces 
Auger bits 
Screwdriver bits 
Woodscrews 


136--7 
142 
142-3 
142-3 
142-3 
143 
143 


SCREWDRIVERS 


in order to insert or 1emove a woodscrew successfully, you need to select a screwdriver that 
fits snugly in the screw slot. To do otherwise is to run the risk of damaging the screw head or 
the work itself. Since there are a number of different types and sizes of screw slot, it follows 
that you are going to need a whole family of screwdrivers. One solution is to buy a power 
screwdriver with an extensive range of bits. 


Cabinet screwdriver 
Traditional woodworking 
screwdrivers have a bulbous 
wooden handle that nesties 
comfortably in the palm of 
the hand. Similar grips are 
now moulded from plastic, 
Custom also dictates that 
the blade has a wide, flat 
hee! that fits into a deep slot 
in the metal feriule, but the 
cylindrical shaft on many 


passes straight through the 
ferrule into the handie. 


Engineer's screwdriver 
Screwdrivers with relatively 
slim fluted handles were 
Originally developed for the 
automotive and electrical 
industries, They are useful 
for delieate jobs where you 
might want to spin the 
handle with your fingertips, 
and the slim long shaft is 
ideal for reaching a screw at 
the bottom of a deep hole 
However, a parallel-sided 
handle with fiuting does not 
provide as gooda grip as a 
smooth bulbous one when 
you want to deliver 
maximum torque at the 
driving end 


Ratchet screwdriver 
With a ratchet screwdnver, 
yeu Can insert or remove 
screws without changing 
your grip on the handle. A 
small thumb slide engages 
the ratchet for forward or 
reverse action; centralizing 
the slide immobilizes the 
mechanism so that the tool 
can be used as a conven- 
tional screwdriver 

The tip of a spiral-ratehet 
Or pump-action screwdriver 
is driven clockwise or 
anticlockwise by applying 
pressure to the handle (the 
spring-loaded shaft extends 
each time pressure Is 
released), The chuck takes 
interchangeable bits 


modem cabinet screwdrivers 


Ratchet 


slide 


(Ratchet screwdriver ) 


( Engineer's screwdriver ) 


Cabinet screwdrivers: 


(Pump-action screwdriver ) 


Spnng-loaded shaft 


Stubby screwdriver 

This short screwdriver with its wide 
tip and large handle is. designed for 
driving screws in restricted spaces 


Offset screwdrivers 

These are simple cranked metal 
rods with a straight or cross-head 
tp at each end, Offset drivers can 
be used in spaces that are too 
small for conventional screwdrivers 


Ratchet mechanism 


| Swbby screwdriver 


’ 
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SCREWDRIVER TIPS 


Screwdrivers for straight-slot screws have either a 
parallel.sided tip or a flared tip that is sometimes 
tapered by grinding away both edges. 


(Phillips ) 


Matching tip to screw size 


Screw gauge 


Ww 
Driver point 


POWER SCREWDRIVERS cams 
Cordless screwdrivers take mucty 

of the effort out of inserting 
woodscrews, especially in awkward 
corners where it can be difficult to 
Produce the necessary turning 
force. They invariably have a 

spindle lock, which is automatic 

on some medels, so that you 

can use the tool manually to put 

the final turn on a screw or loosen it 
before you apply power. If the screwdriver 
is fitted with torque control, you have the option 

of a low setting to stop you Overtightening small screws 
@nd alygher setting for large fixirigs. When using a power 
Screwdriver, it is Just as important to maintain pressure on the 
tool when removing screws as it is when driving them home 


For improved grip between 
screw and tool, some 
screwdrivers have a pointed 
tip ground with four flutes 
to fit cross-shape slots 
There are three common 
types of cross-head screw 
Phillips, Posidriv and 
Supadrv A Phillips screw 
has a simple cross, 
whereas the Posidnv cross 
has a small square at its 
centre and can be identified 
by four narrow recesses 
emanating from the centre 
of the cross. A Supadriv 
screw has a similar cross 
with only two recesses 


— 


Parallel tip 


Flared tip 


_—— 


Tapered tip 


A screwdniver tip that is too wide for the slot (4) will 
score the surrounding wood as the screw is driven 
home. |f the tip is too narrow (2), it may not generate 
enough torque to loosen a stubborn serew but will gouge 
the metal on each side of the slot 

Cross-head screwdrivers are designated by point size 
The chart below matches tip size to screw gauges 


12-14 16 
3 4 


5-10 


The shanks of newer-generation twin-thread screws are 
relatively thin, which generally allows them to be driven 
into the wood without the need for clearance holes or 
even pilot holes. However, when using conventional 
woodscrews it pays to drill a narrow pilot hole to guide 
the screw on its intended path, and a wider clearance 
hole to prevent the shank splitting the wood or jamming 
before you can drive the screw home. 


Gountersink 


Drilling pilot and 
clearance holes 

Bore the pilot hole, using a 
drill bit that ts slightly 
narrower than the threaded 
portion of the screw, then, 
to reduce friction, enlarge 
the first part of the hole 
with a bit that matches the 
shank diameter. Countersink 
the clearance hoje before 
inserting the screw 


Pilot hole 


Counterboring a screw 

If you need to drive a screw 
below the surface of a 
workpiece — to hojd a deep 
rail in place, for example - 
bore a hole the same 
diameter as the screw head 
before you drill the pilot and 
clearance holes 


Removing woodscrews 
Usirig a snug-fitting screwdriver with a large, comfortable 
handgnp, it should be possible to remove most woodscrews 
without too much trouble However, an old screw may resist 
your initial efforts. especially if tt has been in place for a long 
time or has been painted over at some time 

First. clean out the slot; then try tapping the butt end of 
the screwdriver with a mallet (the shock sometimes frees a 
stubbom screw). Aiternatively, heat the head of the screw 
with a soldering iron and 
then remove the screw once 
the metal has cooled 


Repairing screwdriver tips 
A tip that is worn tends to 
ride out of the screw slot 
Regrind each side of a 
straight-tip screwdriver, 
then grind the tip square if 
the tip of a cross-head 
screwdriver is badly worn, 
replace it 


SEE ALSO 
Try squares 106-7 
Small cramps 
Mitre fairits 238-9 
Adhesives 3344 


Making rubbed joints 

Small accuratelycut edge-to- 
edge joints can be assembled 
without cramps. Apply give to 
both patts and rub them 
together, squeezmg out air and 
adhesive unti! atmospheric 
pressure holds the surfaces in 
contact while the glue sets 


Quick-grip ratchet cramp 
Available in a wide range of 
sizes, these cramps are 
invaluable when fast assembly 
is important. The movable jaw is 
designed to slide quickly into 
position, you then simply 
Squeeze the cramp’s trigger to 
apply the clamping force Some 
madels can be reversed and 
used to pull frames and other 
similar constructions apart 
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Every workshop needs a vanety of cramps — long bar or pipe cramps for assembling 
large constructions, web or mitre cramps for mitred picture frames, and several fast- 
action or G-cramps for gluing up small jobs or to provide an ‘extra hand’ to help with 
a complicated assembly. Complete sets of cramps are relatively expensive, but you 
can acquire them over a period of time or hire them as required. 


Bar cramp 
Bar cramps are used for 
assembling large frames, panels 
and carcasses. Attached to one 
end of the flat steel bar is a 
screw-adjustable jaw. To 
accommodate assemblies of 
different sizes, a second 
movable jaw or tail slide is free 
to move along the bar and is 
secured at the required position 
with a tapered steel pin that 
passes behind the jaw into one 
of a series of holes in the bar 
The cramps generally range 
from 450 to 1200mm {1ft Gin to 
4ft} in length. but you can hire 
longer cramps that have 
Fsection bars for extra rigidity 


Adjustable jaw 


Screw-adjustable jaw 


Adjustable jaw 


Adjustable jaw 


( Bar cramp ) 


Cramp heads 

Custom-made bar cramps can 
be made for exceptionally large 
assemblies, using cast-iron 
cramp heads designed to fit 
onto a piece of timber 25mm 
(tin) thick. 


Tail slide 


Fast-action bar cramp 

These cramps can be adjusted 
quickly to fit the size of the 
workpiece. They have two 
movable jaws, one of which: is 
also screw-adjustable, As the 
screw Is tightened on the work, 
both jaws rock over and jam on 
the bar 


“Cramp heads on wooden bar ) 


taining pir 


(Pipe cramp ) 


Pipe cramp 

This is similar to a bar cramp 
but the jaws are attached toa 
length ofround steel pipe 
Operating a cam-action lever on 
the movable tail slide locks it at 
any point along the pipe. Other 
models have a one-way clutch 
mechanism that tightens as 
load is apptied to the tail slide 
The cramp heads are made in 
two sizes, to fit a 12 or 18mm 
('2 or ain) pipe 


( Fast-action bar cramp ) 


fail slide 


Wooden bar 


‘ai! side 


The majority of frames 
(and carcasses) need 
clamping in order to hold 
the assembly square until 
the adhesive sets. 


Dry assembly 
When gluing up any 
assembly, \1 pays to prepare 
the work area and rehearse 
the procedure in advance 
This avoids delays that 
could jead to complications, 
especially when using a 
fast-setting adhesive 
Assemble the parts without 
giue, to work out how many 
cramps you need and so 
you can adjust them to fit 
the work. You will find a 
helper invaluable when 
clamping large or 
complicated assembiies 

it isn’t necessary to glue 
every joint at once, For 
example, glue the legs and 
end rails of a table frame 
first; and when these are 
set, glue the side rails 
between them 


Setting up 

Prepare a pair of bar 
cramps, adjusting them so 
that the assembled frame 
fits between the jaws and 
allowing for softwood 
blocks to protect the work 
from the metal cramp 
heads. Carefully position 
the blocks to align with 
each joint ( 4); a misplaced 
or undersize block can 
distort the jomt and bruise 
the wood (2) 


1 Align block with the joint 


2 Misplaced black distorts joint 


Ctamping the frame 
Apply adhesive evenly to both parts of each joint 
Assemble the frame, ensuring that the cramps are 
perfectly aligned with their respective rails; then gradually 
tighten the jaws to close the joints. Using a damp cloth, 
wipe off excess adhesive squeezed from the joints 

To check that the frame ts not ‘in wind’ (twisted), look 
across it to see if one rail seems to be aligned with the 
other. To straighten out a twisted frame, lift one end of a 
cramp to correct the distortion, then check for alignment 
again. If necessary, slacken the cramps slightly and force 
the frame back in line 


Checking for square 

You can use a try square to check that each corner of a small 
frame Is truly square. For larger frames, measure the 
diagonals to ensure they are identical. Make a pair of pinch 
rods from slim battens, planing a bevel on one end of each 
rod, Holding the rods back to back, slide them sideways until 
they fit diagonaily across the frame, with a bevelled end 
tucked into each corner Holding the pinch rods together 
firmly, lift them out of the frame and check whether they fit 
the other diagonal exactly 


Adjusting the frame 

It the diagonals are different, slacken the cramps and set 
them ata slight angle to pull the frame square, then check 
the diagonals again 


Web cramp 

This consists of a length 
of nylon webbing 25mm 
(lin) wide that's wound 
around a workpiece and 
pulled taut by a ratchet 
mechanism. The web 
applies equal pressure to 
the four corners of a 
mitred frame and can be 
used to clamp astool or 
chair with turned legs —a 
difficult job with bar 
cramps. Tighten the cramp 
by turning the small 
ratchet nut with a spanner 
or screwdriver. Wait till the 
glue has set, then release 
the tension by pressing 
the lever. 


Nylon webbing 


Ratchet nut 


Release lever 


Mitre cramp 
This special cramp holds 
glued mitre joints at nght 
angles, preventing the 
components from slipping 
while reinforcing nails are 
being inserted 


Screw-adjustable jaw 


Fixed right-angle jaws 


SMALL CRAMPS 


Shorter fast-actions cramps and quick-gtip ratchet cramps are practically identical to 
the larger models used for frame and carcass assembly. Other cramps are purpose- 


made for gripping and assembling small components. 


G-cramp 

The G-cramp is an excellent general-purpose cramp that is 
often used to hold wood firmly on a bench while you work 
on (it. Usually made from cast iron, the frame forms a fixed 
jaw. Clamping force is applied by a screw fitted with a ball- 
jointed shoe. G-cramps are manufactured in many sizes 


Long-reach G-cramp 
With its deep frame, this cramp 's designed for applying 
pressure to components. clamped well in from the edge 


Edge cramp 

These special-ourpose G-cramps made for clamping edge 
lippings onto boards are particularly useful on curved edges, 
which are difficult te clamp with bar or pipe cramps. With the 
edge screw retracted, they can be used as normal G-cramps 


Frame 


Long-reach G-cramp 


(Fast-action cramp ) 
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Fast-action cramp 

These short fast-action bar cramps are used in 
situations where you could also use G-cramps, but are 
especially handy when adhesive is rapidly setting. 


Cam cramp 

The carn cramp is a fast-action lightweight cramp with 
wooden jaws. Having slid the movable jaw up to the 
workpiece, you apply clamping force by cocking the 
cam lever. Each jaw is cork4ined to protect the work. 


Handscrew 

The wide wooden jaws of this traditional cramp can be 
set to apply even pressure over a broad area. A 
handscrew is particularly useful when assembling out- 
of-square frames or for clamping tapered workpieces 


“Edge cramp } 
Edge screw a oo 


Soft jaws 


lovable jaw 


Cam lever 


Handscrew ) 
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Operating a G-cramp 
To adjusta G-cramp, 
threaded screw between 
and thumb ta close the | 
between the circular ‘She 
the fixed jaw Then, with 
jaw in contact with the work, 
apply pressure by screwing Up 
the tommy bar or thum bscrew 
Being attached with a ball joint, 
the shoe adjusts automatically 
to accommodate angled work TF 
necessary, use softening b/Ocks 
to protect the wood. 


Using edge cramps 

Clamp a tipping onto a curved- 
edye workpiece, Using special 
purpose G-cramps 


CHAPTER FOUR 


POWER TOOLS 


At one time home workshops were equipped with 
little more than a power drill and a few attachments 
to convert it into a circular saw, jigsaw or orb’‘tal 
sander. Today the picture is completely different. 
Woodworkers can invest in purpose-made mains- 
powered power tools with lightweight insulated 
bodies. They are better designed and more powerful 
than their predecessors, and most of them can be 
bench-mounted to create what is in effect a 
serviceable miniature machine shop. Another 
important development has been the widespread 
use of battery-powered cordless tools. The first 
battery packs could not store sufficient electricity to 
drive powerful motors for long periods, but more 
recent improvements have revolutionized the power- 
tool industry with the introduction of cordless tools 
that are quiet, efficient and convenient to use. 


SEE ALSO 
Drill bits 
Accessories 
Eye protection 
Woodscrews 
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PEXVER DRILLS 
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The electric drill is the most widely sold and used power tool on the market. Not only is it 
invaluable for woodwork, it is also an indispensable DIY tool found in nearly every home for 
general household maintenance. Manufacturers try to satisfy the huge demand for power 
dnills by producing an immense range of tools, from cheap ‘throwaway’ drills to more 
sophisticated and powerful professional models. The woodworker needs a drill falling 
somewhere in the middle of the range - a tool that is accurate and reasonably versatile. Most 
people stiil buy one powered by mains electricity, although today’s 18V or 24V cordless drilis 
provide plenty of power and dispense with the awkward trailing flex. 


MAINS-POWERED DRILLS. 


Drills that run on mains 
electricity may be 
relatively heavy and bulky, 
but they are extremely 
tough and reliable tools, 
capable of running more or 
less continuously for hours 
on end. Consequently, 
many woodworkers 
continue to opt for a 
mains-powered dtill. 


Automatic locking 
keyless chuck 


Motor size 

Manufacturers normally 
specify the drill's motor as 
having a power input of so 
many watts. A 500 to 800 
drill capable of producing 
about 3000rpm ts suitable 
for woodwork 


Drill chucks 
Most chucks have three self- 
centring jaws that grip the 
shank of a drill bit. Some 
chucks need tightening with a 
special toothed key to ensure 
that the drill bits heid 
securely by the jaws and will 
Not slip in use, but a great 
many drills are made with 
‘keyless’ chucks that take a 
firm grip on the bit simply by 
turning a cylindrical collar that 
surrounds the mechanism, Certain drills have an 
automatic-locking keyless chuck that can be tightened 
and loosened with Just one hand on the chuck 
Professional models may feature a fast-action chuck 
When the chuck is pulted back, it opens automatically 
and special bits with grooved shanks are inserted; when 
the chuck is released, it gri@s the bit. Bits for this type of 
drill are made in a range of sizes, but all with the same 
shank size, A chuck adapter accepts ordinary bits 


Speed selection 

Although a few basic drills have a limited range of fixed 
speeds selected by operating a switch, the majority of 
drills are variable-speed tools. controlled by the amount 
of pressure applied to the trigger. On most models, it is 
atso possible to select the maximum rotational speed by 
turning a small dial that limits the movement of the 
trigger. Many drills aiso incorporate an electronic speed- 


Depth stop 


All-plastic body 


Hammer-action switth 


Secondary handle 


(Mains-powered electric drill) 


control system that maintains optimum speed when the 
load applied to the drill bit cnanges. A system of this kind 
can protect the motor from damage if the bit jams in the 
work and may also minimize the initial jolt as the high-speed 
electric motor starts up 

Manufacturers recommend a range of speeds at whicit 
their drills will perform best; however, as a rule of thumb, 
select a fast speed for boring into wood, but Slower speeds 
for drifling metal or masonry and to drive woodscrews 
Some models have a small screen that displays the 
recommended torque and speed settings for boring into 
various materials; and there may be a similar Screen 
displaying a levelling. device that tels you when the bit is 
perfectly horizontal 


Reverse action 
A reverse-action switch changes the direction of rotation So 
that the drill can be used to extract woodscrews. 


| USING POWER TOOLS SAFELY 


lf you treat power tools with respect and handle them carefully, you 
should never have an accident Always follow these basic safety 
procedures, whatever toot you are using 


¢ Don’t wear loose 
clothing or jewellery 
that could get caught in 
the moving parts of a 
tool. Tie back loose hair. 
e Wear protective eye 
shields whenever you 
are doing work that 
could throw up debris 

© Never carry a power 

tool by its flex or use the flex to 

pull the plug out of a socket 

e Regularly check the flex, casing 

and three-pin plug for signs of wear 

or damage 

e Unplug power tools before 

making adjustments or changing 


Speed selector 


e With certain tools, make sure you 
have removed the chuck key before 
plugging in 

* Keep children away from areas 
where power tools are in use 
When you have finished work, lock 
your tools away 

e Always clamp work securely 

¢ Don't use mains-powered tools in 
the rain or in very damp conditions 
e Keep handles and grips dry and 
grease-free 

e Never throw used batteries from 
cordless tools into water or a fire 
And don’t put them in an ordinary 
household waste bin. Ask your local 
authority to recommend an 


torque Herter accessories and attachments alternative method of disposal 


> Hammer action 

B Throwing a switch engages the drill's hammer action, 
whicii delivers several hundred blows per second 
behind the bit to help break up masonry when boring 
into stone or brick walls 


Collar size 

A dnil that has a 43mm-ciameter collar {the 
international standard) directly behind the chuck will 
fit accessories or attachments made by other 
manufacturers subscribing to the same system. This 
gives you the option to buy cheaper or better-quality 
equipment than ts made by the drills manufacturer 


Secondary handle and depth stop 

Most drills can be fitted with an additronal handle 
that clamps onto the collar at the most convenient 
angle. The best ones have teeth mouided on the 
inside of the collar of the handle, whicl) mate with 
similar teeth on the dnil collar This simple device 
stops the handie slipping under load. Ideally the 
handle should incorporate an iritegral depth stop that 
comes to rest against the work when the drill bt has 
bored to the required depth. On some models, the 
secondary handie also serves as a storage magazine 
for spare drill bits 


Electrical insulation 

The all-plastic body of a power drill protects the user 
from electric shock should a fault occur within the 
tool This is known as ‘double insulation’. When a tool 
is described as having ‘ful! insulation’, not only are 
you protected but the motor is safe from damage 
even if you inadvertently drill into an electric cable 


Trigger-lock 
button 


Variable-speed 
trigger Trigger lock 

Depressing a button on the drill's handle locks the 
trigger for continuous running, Squeezing the trigger 


again releases the lock button 


CORDLESS DRM nc cssnunnenennnnnnnnnenevenen 
in terms of performance, most modem cordless drills 
compare well with mains-powered drills, Cordless 
drills are also comparatively lightweight and make 
less noise. 


Most cordless drills have a chuck capacity of between 10 
and 13mm (3% and ‘in) but, using specialized bits, will bore 
holes up to 30mm (1 '/4in) in diameter in wood. Power drills 
fitted with hammer action (combi drills) will bore into 
masonry as welt as wood. The majority of cordless drills 
have keyless chucks 

There are both fixed-speed and variable-speed models, 
and some have electronic control All cordless drills have 
reverse action for removing screws: a drill with a torque 
setting allows you to drive a screw flush without overriding 
and damaging the screw slot 

Some drills are supplied with a wall-hung charging unit 
when the drill is returned to the unit after use, it is recharged 
automatically. However, most cordless drills have removable 
battery packs that are inserted into a separate plug-in 
Charger, which may indicate how much power ss left in the 
battery pack and tell you if the battery ss no longer capable of 
taking a charge 

It usually takes about an hour to fully recharge a battery, 
but you can buy rapid chargers that will do the job in 15 
minutes or fess. Most battery packs can be recharged 
several thousand times before they need replacing 

Battery packs are usually made with NiCd 
(nickel/cadmium) cells, though more manufacturers are now 
incorporating NiMh {nickel/metal hydride) cells, which are 
better for the environment and do not suffer froma 
progressive reduction of charging capacity (sometimes 
referred to as ‘memory effect’), Long exposure to excessive 
heat or freezing conditions can ruin a cordless drill 


Gear selector 


Speed selector/torque limiter 


Keyless chuck 


“= Reverse-action 
switch 


Trager 


Screwdriver bit 


Battery pack 


‘Cordless drill 


SEE ALSO 


Rasps and files 141 Most power drills have a chuck capacity - the maximum size of drill-bit shank that the 
Sharpening drill bits chuck will accommodate - of 10 or 13mm (74 or “Zin). The shank size of an ordinary 
Inserting screws 149 twist drill or dowel bit corresponds exactly to the size of hole that particular bit will 
Power drills 184-5 bore. However, a great many woodboring bits are capable of making holes larger than 
Safety tips 155 their shank diameter. 

Pillar drills 216-17 

Dowel joints 258-9 Twist drills 

Woodscrews 336-7 Although twist drills are designed for metalwork, they also 


Screwdriver bits 

Different bits are needed far 
slotted and cross-head screws 
tocate the screwdriver bit in the 
screw siot before switching on 
Maintain pressure on the drift 
the whole tine, to prevent the 
bit slipping 


serve as good general-purpose woodbonng bits. Carbon- 
steel twist drills are perfectly adequate for woodwork but. 
since you will almost certainly want to drill metal at some 
time, It is worth investing in the more expensive high-speed- 
steel bits. Twst drills ranging from 13 to 25mm (2 to Tin) in 
diameter are made with reduced shanks to fit standard 


power-drill chucks. 


Keep twist drills sharp and, before use, pick out any wood 
dust that has become packed into the flutes 

Twist drills are not easy to locate on the dead centre of a 
hole — so, particularly when drilling hardwoods, tt pays to 
mark the centre of the hole first, using a metalworking 
punch To avoid splintenng the wood, take the pressure off 
the drill as the bit emerges from the far side of the work 
Alternatively, clamp a piece of scrap timber to the back face 


Dowel bits 

The dowel bit is a twist drill 
that has acentre point, to 
prevent it wandering off line, 
and two spurs that cut a 
clean-edged hole 


Spade bits 

These are inexpensive dnl 
bits made for power-crilling 
large holes from 6 to 38mm 
(4 to 1'¥2in) in diameter A 
long lead point makes for 
positive location even when 
dnilsng at an angle to the 
face of the work 


Masonry drills 
Masonrydrills are steel 
twist drills with a brazed 
tungsten-carbide tip 
designed to bore into brick, 
stone or concrete. 


Percussion drills 

These masonry dnils havea 
shatter-proof tip designed to 
withstand the vibration 
produced by hammer action 


Forstner bits 

Forstner bits leave 
exceptionally clean flat- 
bottomed holes up to 
50mm (2in} in diameter 
These bits will not be 
deflected even by wild grain 
or knots This enables you 
to bore overlapping holes — 
and also holes that run out 
to the edge of the work — 
without difficulty 


Countersink bits 

Simitar to the countersink 
bits made for hand dnils and 
braces, these doll bits are 
used to make tapered 
recesses for the heads of 
woodscrews. Centre the bit 
on a clearance hole bored in 
the wood, and run the 
power drill at a high speed 
for a clean finish 


Drill-and-countersink bits 
These specialized bits cut a 
pilot hole, clearance hole 
and countersink for a 
woodscrew in one 
operation, Each bit is 
matched to a particular 
screw size 


Drill-and-counterbore bits 
Instead of cutting a tapered 
recess for a screw head, 
this type of bit leaves a neat 
hole that allows the screw 
to be dnven below the face 
of the workpiece 


Plug cutters 

Driving a plug cutter into 
side grain cuts a cylindrical 
plug of wood to match the 
hole left by a drill-and- 
counterbore bit Cut plugs 
from timber that closely 
matcties the colour and 
grain pattern of the work 


POWER-DRILL ACCESSORIES 


Accessories merely extend the usefulness of a power 
drill and are not generally considered essential 
workshop equipment. One exception is a vertical drill 
stand - which, unless you have a pillar drill, is 
necessary for drilling accurately and square to the face 
of the work. 


Hole saws 
A hole saw !s a Cylindncai saw blade held in a plastic or 
metal backing plate, which is clamped to a twist drill passing 
through its centre. Hole saws are sold in sets ranging from 
25 to 89mm (1 to 3*2in) in diameter 

The saw blade rotates very much faster than the drill bit — 
so select asiower speed than you would normally use for 
bonag Into wood. Clamp the shank of the bit securely in the 
chuck, and feed the blade into the work at a steady rate 


Flexible drive 

A flexible drive enables you 
to work with dail bits and 
totary files or rasps in areas 
that woutd be inaccessible 
with a full-size drill, tt 
consists of a drive cable 
sheathed ina flexible casing, 
with a spindie at one end 
anda small chuck at the 
other, The spindle end fits 
into the chuck of a standard 
power dnil — which should, 
ideally, be clamped in a 
bench stand, Flexible drives 
have chuck capacities of 6 
to 8mm ('/a to Sain) 


Sheathed drive 
cable 


(Flexible drive ) 


Chuck 


Spindle 


Separate end cramp 


erg 


Workpiece cramp 


Dowelling jigs 
A proprietary dowelling jig provides a means of repeating 
hole spacing for the two components of a dowel joint by 
guiding a drill bit square and true. Choose a jig that is sturdy, 
well made and capable of jigging solid-weod rails and wide 
beards for cabinet-making 

Better-quality jigs are supplied with metal guide bushes to 
accommodate a range of drill-bit sizes A separate cramp 


holds the workpieces firmly so you can move the jig to 
another position 


Pocket-hole jigs 
Instead of dowelling a butt joint. it is 
possible to reinforce the joint with 
self-tapping pocket screws driven at a 
shallow angle through both parts of 
the joint. Purpose-made jigs enable 
you to drillaccurate clearance holes 
(pockets) for the screws, 

This type of joint is 
suitable for assembling 
cabinets where the 
pockets can be situated, 
unseen, on the inside of 
the framework 


Rotary rasps 

Coarse rotary rasps designed 
for use with a flexible drive are 
ideal for grinding hollows and 
complicated curves 


Adjustable depth collar 


Purpose-made bit: 


Cramp 


Vertical drill stand 
A vertical stand converts a portable power drill into a 
serviceable pillar drill Pulling down on the feed lever 
lowers the drill bit into the work, When you release the 
feed lever, a spring automatically returns the drill to its 
starting position 

Make sure the stand 
you choose has a sturdy, 
rigid column, and a 
positive clamp to hold the 
drill. Look for a stand with 
a wide, heavy base that 
can be bolted to your 
workbench, Slots tn the 


Return spring 


base enable you to attach Feed lever” 
small vices to hold metal 

components for drilling 

You can use the same 

slots for bolting on a Drill clamp 


home-made wooden fence 
to help position the work 
directly below the drill bit 
when boring a row of 
identical holes 

A depth gauge on the 
stand limits the travel of 
the drill when you want to 
bore a stopped hole 

When drilling right 
through the workpiece, 
place a piece of chipboard 
or MDF under the wood, 
to prevent splintering on 
the underside as the dritl 
bit emerges 


Column 


SEE ALSO 
Curve-cutting saws 114 
Safety tips 155 
Jigsaw blades 160 
Powered fret saw 208-10 
Dust extractors 


Scorched wood 

ff the wood starts to char and 
Smoke when you are sawing, fit 
a new blade immediately and 
apply less pressure when feeding 
the saw into the work. Incieasing 
the blade s pendulum action may 
prevent sawdust clogging the 
kesf — check your user's 
handbook for optimum settings. 


JIGSAWS 


SOOO ee avecenes 


Although you can make straight cuts using a side fence or straightedge as a guide, you only 
really begin to appreciate the advantages of a power jigsaw when you come to cut curves 
and apertures — tasks it can perform effortlessly, whether sawing through solid wood or man- 
made boards. With the right blade, you can even saw through sheet metal and plastics. 


Sliding dust 


cover 


Pendulum-action 
selector 


Blade-clamping 
EVEL -++0-eeeer eee fe 


Motor size 

Jigsaws are fitted with a 
precisely balanced 350 to 
§00W electric motor 
capable of a maximum 
speed of about 3000 
strokes per minute. The 
larger motors are intended 
for cutting thicker material 
rather than to produce a 
higher stroke rate 


Pendulum action 

As well as moving the saw 
blade up and down, 
jigsaws with pendulum or 
orbital action cause the 
blade to cut faster by 
advancing it into the work 
on the upstroke and 
moving it backward on the 
downstroke to help clear 
sawdust from the kerf 


When you buy a portable jigsaw these days, you get a lot for your money. 
Variable speed control and pendulum action are more or less standard, and many 
Saws incorporate electronics that regulate the saw's perfonnance for optimum 
effect. Fitted with dust extraction and an electric motor able to :un continuously 
for long periods with very little noise or vibration, a well-made power jigsaw is 
comfortable to use and easy to control. 


Select maximum advance 
for softweod and plastics, 
progressively reducing the 
degree of oscillation for 
hardwoods, chipboard and 
soft metals, Select zero 
movement for steel and 
use the same setting 
when cutting thin sheet 
materials in order to 
prevent them vibrating 


Oust-exhaust port 


Depth of cut 

Fitted with the appropriate 
blade. the average mains- 
powered jigsaw will cut 
solid wood and man-made 
boards up to 70mm (29/s#n! 
thick. It can also cope With 
non-ferrous Metals up © 
48mm (ain) thick, and 
sheet steel up to 3mm 
(Vein) thick 


USING A JIGSAW SAFELY 


| Follow the basic safety procedures for power tools, 


path of the blade ts clear 
below the work 

e Make sure the flex 
trails behind the tool, not 
infront of the blade 

e Use sharp biades only 
Blunt blades have to be 

| forced through the work 
| Never cur! your fingers 
| around the workpiece 


e Check that the intended 


but take extra care with a jigsaw. 


near the line of cut 

° Relieve the pressure on 
the saw as you are about 
to finish a cut — to avoid 
sudden acceleration as 
the blade ‘eaves the kerf 
© Switch off and wait 
until the blade has 
comptetely stopped 
moving before you put 
the saw down 


Dust extraction 
Sawdust constitutes a 
health risk and fire hazard 
So either fit a dust- 
collecting bag to your 
jigsaw of attach a flexible 
hose between the saw’s 
exhaust port and an 
industrial vacuum cleaner 
to suck up the dust as 
soon as it {Ss created 

On most |igsaws, the 
motoFcooling fan 
generates a jet of ar from 
behind the blade to blow 
sawdust away from the 
cutting line 


Working light 

Some saws have a 
miniature spotlight 
mounted near the front to 
illuminate the cutting line 
This feature is especially 
useful when working 
inside fitted cupboards and 
other enclosed spaces 


Sole plate 

On nearly all jigsaws the 
sole plate tilts to any angle 
UP to 45 degrees for 
cutting bevels, On some 
Models, it also slides 
backwards to aliow the 


blade to cut right up toa 
vertical surface 


Electrical insulation 
Choose a jigsaw with an 
all-plastic casing that 
insulates the user from 
electric shock 


Speed selection 
The majority of jigsaws 
have some form of speed 
control so you can select 
the optimum stroke rate 
for the matenal you are 
cutting. This may take the 
form of a dial that allows 
you to preselect a speed 
ranging from 500 to 3000 
strokes per minute. But on 
a true variable-speed jigsaw 
the speed is controlled 
according to how much 
pressure you apply to the 
trigger — though this can 
be limited to a maximum 
stroke rate, usually by 
means of a built-in dial 
In general, it is best to 
select the higher 
speeds for woodwork 
and the middle range 
for aluminium and 
plastics, reserving the 
lowest stroke rates for 
cutting sheet steel or 
ceramic tiles. Constant- 
speed electronics monitor 
the stroke rate, maintaining 
the selected speed within 
reasonable limits 


Trigger lock 

When making long o 
compiicated cuts, switch 
on and depress the trigger- 
lock button to keep the 
saw funning continuously 
Switch off again by 
squeezing the trigger. 


" 


Cordless jigsaw 


Pendulum-action 
selector... 


pe nc a a. RO ORCS. ee 
Powerful cordless jigsaws are available for the 
professional workshop, but relatively few 
manufacturers make models specifically for amateur 
woodworkers, Consequently, most cordless jigsaws are 
expensive, compared with mains-powered saws. 


Although the advantages of a saw without a trailing flex 
are obvious, a cordless jigsaw may not be as powerful as 
one operated on mains electricity. |ts depth-cutting 
capacity for all materials is invariably less than that of a 
mains-powered saw; and when cutting dense materials 
like chipboard, it will run efficiently for only a relatively 
short period before it needs recharging 

Look for a model with a battery capacity of at least 2Ah 
(the capacity can be found on the saw's specification 
label}. And make sure the saw is supplied with two battery 
Packs and a t-hour charger, so you never have to wait for 
the batteries to recharge. When buying a cordless saw, 
check that it can't be switched on accidentally. 


Splinter control 

The reciprocal action of a jigsaw blade tends to splinter the 
kerf on the upper surface of a workpiece. On some saws, 
the sole plate can be adjusted fore and aft to locate the 
blade within a narrow slot in the metal — which reduces the 
clearance on each side of the blade, minimizing breakout 
along the kerf, On other saws, this is achieved by fitting a 
plastic insert that surrounds the blade 


Lock-off button prevents 
accidental start-up 


SEE ALSO 


Man-made boards 64-8 
Supporting the work 12 
Safety tips 155 
Jigsaws 158-9 


Changing jigsaw blades 
Jigsaw blades are never 
sharpened. they are simply 
discarded when they break or 
become blunt. Consequently. aff 
jigsaws are designed for easy 
blade replacement. Either the 
blade is held in place by a 
clamp that is adjusted with an 
Allen key, orthesaw hasa 
built-in clamp-release 
mechanism. Before changing 
blades, unplug the saw. 


Different types of jigsaw blade are available for cutting a variety of materials. You 
can also buy blades designed specifically for cutting faster or more cleanly, or for 


making particularly tight turns. 


Although manufacturers describe their blades in different ways, a basic 
understanding of their construction and specification will help you select the 
appropriate blade for a particular job. 


Blade length 


Blade size is specified according to the length of the 
cutting edge Mostly you will be using just the top section 
of a blade, but make sure any blade you buy for a specific 
task is at least 15 to 18mm (§/eto Jain) longer than the 
maximum thickness of the wood or other material you 


intend to saw 


Set of tooth 
Jigsawe-blade teeth are 
sometimes side-set in the 
conventional manner - 
alternate teeth being bent 
to the right and left, This 
can only be achieved with 
relatively large teeth and is 
reserved for blades 
designed to cut quickly, 
leaving a rough-edged kerf 

For making finer cuts, the 
teethare not set but the 
blade is ground toa thinner 
section behind the row of 
teeth to provide a clearance 
in the kerf. Ground blades 
cut very clean kerfs in man- 
made boards as wellas 
solid timber. A blade that is 
slightly side-set in addition 
to being taperground will 
cuta little faster 

Btades with extremely 
fine teeth are wavy-set 
These blades have a 
serpentine cutting edge 
that produces a wider kerf 
than the true thickness of 
the blade. Wavy-set blades 
are designed for cutting 
metal but are aiso useful 
for making a clean, narrow 
kerf in plywood, MDF and 
blockboard 


Size of teeth 
As with most saw biades, jigsaw-toothsize can be specified 
as teeth per inch (TP); but sometimes the term ‘pitch’ ts 
used, which describes the distance in millimetres between, 
the point of one teoth and another For example, the same 
blade may be described as having 10 TPI or apitch of 2 5mm 
As a rough guide, the smaller the teeth the finer the cut 


Side-set wood blade 

Especially good for cutting softwoods and 
hardwoods with the grain. Produces a 
fairly raugh cut 


Ground and side-set blade 
As above, but produces a cleaner tut 


Ground wood blade 
Ideal for making very clean cuts in solid 
wood and man-made boards. 


Wavy-set blade 
Makes a very fine kerf when cutting man- 
made boards 


Narrow wavy-set blade 
Designed for cutting tight curves in wood 
and man-made boards 


Reverse-tooth blade 
Cuts on the downstroke to avoid chipping 
plastic-lanrinated boards 


Tungsten-carbide-tipped blade 
Excellent for chipboard ano other boards 
thathave ahigh glue content 


Wood files 
Half-round. flat and triangular files ate 
available for fitting in a jigsaw 


Ground metal blade 
for cutting non-ferrous metals such as 
aluminium 


Side-set metal blade 
Made from high-speed steel. Cuts non 
ferrous metals and mild steel 


Wa vy-set metal blade 
As above, but for thin shear metal only 


Tungsten-carbide-coated blade 
For cutting ceramic tiles and glass- 
reintarced plastic (GRP) 


Knife-ground blade : 
Cuts cardboard, carpet, cork, plastics 
soft rubber 


and 


When cutting with a jigsaw, clamp the work so that it 
overhangs the edge of a bench or bridges a pair of 
sawhorses. Unless itis held firmly, thin sheet material 
will vibrate and throw the blade off course. Make sure 
that the lead from a mains-powered jigsaw tiails behind 
the blade and cannot get caught on an obstruction as 
you feed the saw across the surface of the woikpiece. 


Making curved cuts 

Most gentile curves can be 
followed freehand, but forcing a 
blade round a tight bend will 
result in the blade breaking or 


Cutting bevels the edge of the work being 

Use a guide fence or a straightedge to guide the saw when _ scorched. Io relieve the blade in 
making bevelled cuts. To adjust the angle of the blade, a tight kerf, make a series of 
slacken the sole-plate clamping screws and tap the shoe straight cuts through the waste 
with a screwdriver handle until the required angle is up to the marked line. As you 
indicated on the saw’s tilt gauge. Retighten the clamps and _ proceed with cutting the curve, 
make a test cut to check the setting the waste will fall off in 


sections, providing sufficient 
clearance for the blade 


Sawing freehand 

Rest the front of the sole plate on the work, atigning the 
blade with a line marked on the work. Switch on and feed 
the blade steadily into the work. Fotlow the line. 
maintaining a constant feed rate without forcing the pace 
Relieve the pressure on the blade as you approach the end 
of the marked Itne toavoida sudden acceleration as you 
sever the offcut. 


Using a straightedge 


Since ft is practically Cutting a rectangular 


impossible to follow a aperture 
straight line accurately when When cutting an aperture with 
sawing freehand, run the Piunge-cutting with a jigsaw founded corners, drill a starter 


saws sole plate against a 
wooden straightedge 


Plunge-cutting, a technique that requires a little practice to hale in the waste, then lower 
perfect, saves you having to drill starter holes when sawing _ the blade into the hole and 


clamped across the work apertures in man-made boards. Tp the saw onto the front make one continuous pass with 
Maintain side pressure edge of its sole plate, with the dlade held clear of the the saw. To cut anaperture with 
against the straightedge as work. Switch on and gradually pivot the saw on the sole square corners, feed the blade 
you continue to feed the plate until the pont of the blade cuts its way through the into each corner in turn, then 


blade at a steady rate 


wood. Once the sole piate is flat on the work, continue to back off about 25mm (in) and 
saw in the norma! way. Always plunge-cut well within the cuta curve that intercepts the 
waste wood and not too close to your marked lines next straight sectron. Wher you 
have cut all four sides, turn the 
figsaw around and saw back 
into each corner from the 
opposite direction to sever the 
remaining waste 


Sawing parallel to an edge 


When the intended line of cut is close to the edge of a Cutting circles 

workpiece, you can fit the side fence supplied with the saw Yo cut a perfectly circular aperture, convert your side fence 

A hardwood strip screwed to the face of the fence will help into a trammel, using the detachable point supplied with the 

keep the blade on course fence. Press the point into the centre of the waste wood, 
To set the fence, align the blade with the marked line, and pivot the saw about tt 

then slide the fence up against the guide edge and tighten If you want to cut a disc, press the trammel point into a 

the fence clamp, Keep the fence pressed against the guide small patch of plywood stuck over the centre of the disc 


€dge while feeding the saw through the work with double-sided adhesive tape 


SAW 


SEE ALSO 


Safety tips 155 ere eee ee eee ee ree See ee eee eacenes eeecsee eeneseecenns oeeneese aecaenne eees at tt swans sss ental dW iN se aan 
Circular-saw blades 164 | 
Using a-circular saw 164 When fitted with the appropriate blades, an electric circular saw combines all the 

Workcentres 165 functions of a complete set of handsaws. A mains-powered saw may be a trifle unwieldy \ 


Radial-arm saws 194-9 
Dust extractors 236 


for crosscutting smaller pieces of wood, but there is no disputing the fact that it is ideal 
for converting large numbers of solid-wood workpieces and full-size man-made panels. 


MAINS-POWERED CIRCULAR SAWS 


Retractable guard 


fa 


2-3mm {‘sin) 
2—3mm {\ain) 


Riving knife 
A ving knife — the metal strip 


mounted directly behind the saw 
blade — prevents the kerf closing 


up and constricting the blade, 
The riving knife should be 
adjusted to within 2 to 3mm 
{Yein) of the saw teeth. and the 
tip of the knife shoufd be about 
the same distance above the 
bottom edge of the blade 


Saws for man-made boards 
Some circular saws are now 
made without riving knives. 
These saws are des/gned 
primarily for cutting man-made 
boards thatdo not move and 
clamp the blade as itis fed into 
the work, 


A poorly made circular saw is a potentially 
dangerous tool — so choose a good-quality branded 
one with a sturdy fence and blade guard. Check that 
it is well balanced and not too heavy, so you can 
woik for prolonged periods without becoming tired. 
Some saws have built-in electronic systems that 
provide variable-speed control and supply additional 
power when the tool is under load. The initial kick 
that you normally feel when switching on a circular 
saw is also eradicated with electronic monitoting. 


Dust extraction 

The fixed guard mounted 
above the blade is fitted 
with a dust-extraction port 
This either deposits 
sawdust into a lightweight 
bag or is connected to the 
hose of a portable dust 
extractor/vacuum cleaner. 


Sawdust-exhaust port 


Sole plate 


Pivoting biade guard 


Mains-powered circular saw ) 


Fixed guard 


Safety lock 

Toprevent a circular Saw 
being switched on 
accidentally, a small 
button mounted on the 
main handgrip has to be 
depressed with your 
thumb before the trigger 
will operate. 


a 


Riving knife 


Blade 


A eircular saw is fitted with 
a retractable guard that is 
pushed back by the edge 
of the work as the biade is 
fed into the wood. A 
strong spring returns the 
guard, ensuring that the 
saw teeth are enclosed as 
soon as the blade is clear 
of the work. Before using a 
circular Saw, always check 
that the blade guard is 
operating smoothly. 


Anti-locking clutch 
Clamping flanges on each 
side of the blade act as an 
anti-loeking clutch. Should 
the blade jam they allow it 
to slip, protecting the drive 
mechanism from damage 


Handgrip 


- Trigger 


Insulating plastic body 
All good power tools are 
made with non-conductive 
plastic casing to protect 
the user from electric 
shock should a fault occur, 


Handgrips 

The saw's main handgrip 
houses the trigger. A 
secondary handle, 
mounted near the tae of 
the saw, provides positive 
control over the saw. 


ollie Bs 


Side fence 

An adjustable fence guides: 
the blade on.a path parallel 
to the edge of the work. 
Extend a relatively short 
fence by attaching a batten 
to it with woedserews. 


Secondary handle: 


Tilt scale and clamp 


Blade-tilt facility 

The sole plate of a circular 
saw can be adjusted to 
present the blade at any 
angle up to 45 degrees to 
the work surface. Although 
the angle 's usually indicated 
on aquadrant scale, it's 
advisable to make a trial cut 
in Sctap wood and to check 
the angle with a mitre 
square or sliding bevel 


Blade size should not be 
confused with cutting depth 
A 130mm (5in) blade, for 
example, wil! only cut toa 
depth of about 40mm 
(1¥2in} — considerably less 
than half its diameter. As a 
guide, the chart below shows the maximum cutting depth 
of typical circulatsaw blades. The maximum depth of cut is 
reduced when the blade is tilted for making bevelled cuts. 


Sole plate 


CUTTING DEPTH OF TVPICAL BLADES 


Blade diameter Cutting depth 
130mm (Sin) 40mm (1'zin) 
150mm (6in} 46mm (Tin) 
160mm (6'in} 54mm (2' nin) 
190mm (7'2in} 66mm (25,in) 
210mm (8'in) 75mm {3in) 


220mm (Sin) 85mm (3?,in) 


Adjusting the saw 
You adjust the depth of cut 
by raising or lowering the 
body of the tool in relation 
to the sole plate. A depth 
scale is usually provided — 
but, as with most power-tool 
settings, It is often better to 
use the work itself as a 
guide when accuracy Is. 
important. Always unplug 
the Saw before making any 
adjustments 

To sever a workpiece, 
withdraw the retractable 
guard and lay the sole plate 
on the work, with the blade 
resting against one edge 
Release the clamp on the 
depth scale and lower the 
blade until the teeth project 
about 2mm (/ein) below the 
workpiece {1}. Tighten the 
clamp before lifting the saw 
off the work 

To make a partial cut, 
mark the required cutting 
depth on the side of the 
workpiece, then adjust the 
blade until the saw teeth 
coincide with the mark (2) 


Most woodworkers require a 
saw that can cut to a depth 
of not less than 50mm (2in) 
However, if you need a saw 
primarily for cutting man- 
made boards, you may want 
to opt for a smaller model — 
especially as saws at the 
upper end of the scale can 
be cumbersome 


rae 


* Before sawing, check 
the wood for nails and 
screws — which would 
blunt or knock a tooth off 
the saw blade 

© Look for loose knots, 
which couid be dislodged 
and thrown into the air 

e Don't rely on switching 
off at the socket before 
changing or adjusting a 
biade ~ always unplug the 
too! first 

e Use sharp blades and 
always replace a cracked 
or bent one 


USING A CIRCULAR SAW SAFELY 

A circular saw Is capable of inflicting serious injury 
However, accidents rarely happen if safety procedures 
are strictly abserved. Follow the basic rules that apply 
to all power tools, but be especially careful with a 
circular saw and never be tempted to bend the rules 


remove the riving knife if 
one ‘s fitted 

© Never tape or wedge a 
Pivoting guard im the 
open position, except 
when bolted to a table- 
saw attachment where 
another guard and rving 
knife is substituted 

° Don't force the blade 
through the work. If it 
doesn’t feed smoothly, 
the blade is blunt and 
needs to be replaced 

* Don't stop a spinning 
blade by applying 


| © Never be tempted to sideways pressure to it 
NE ——— 


Cordless-too!l teciinology has not yet developed sufficiently 
to produce a battery that allows you to work continuously 
with a circular saw for long periods. However. one of the 
latest 18V and 24V saws 's perfectly suitable for the home 
workshop, provided it comes with a spare battery pack. 

You will find a cordless circular saw useful for cutting 
down large man-made panels that are too large to carry 
conveniently into the house or workshop 

As a precaution, always remove the battery pack from a 
cordless circular saw when changing the blade 


Feeding a cordless saw 
Operate a cordless saw like a mains-powered model — don't try to 
force the pace, especially when sawing chipboard 


SEE ALSO 


Safety tips 155 
Circular saws 162 
Workcentres 165 


Dust extractors 236 


1 Pointed-to oth blade 
Designed primarily for 
crosscutting solid wood. 


2 Fine-tooth blade 
Intended 


blade 


nth la 


4 Chisel-tooth blade 

A medium-priced, all-purpose saw 
blade suitable for npping and 
crosscutting sofid tunber. It also 
copes with man-made boards 


5 Carbide-tipped 
univeisal saw 


Changing saw blades 

Always unplug a portable circular 
saw before changing the blade 
When fitting a blade, check that the 
hole in the centre is the correct 
diameter for the saw’s arbor 
rotating shaft) and ensure that the 
teeth face away fram the riving 
knife. Have blunt blades sharpened 
professionally, and discard any that 


appear to be d or distorted 


/ 


CIRCULAR-SAW BLADES 


Provided it is sharp, a good-quality circular-saw 
blade makes such a clean cut that the wood 
suiface needs nothing more than a light 
skimming with a plane before sanding. Blades 
with tungsten-carbide-tipped teeth produce the 
best finish and stay sharp longer than ordinary 
blades. A PTFE (non-stick) coating reduces 
friction, increasing both the life of the blade and 
the life of the saw’‘s drive mechanism. It also 
minimizes the risk of scorching the wood. 


The teeth Of a circular-saw blade move forward 
upward when cutting timber and board, so any 
tearing of the grain will appear on the UPPermosy 
surface of the workpiece. Consequently, ajways lay 
the workpiece with its face side down when “ipping 
or crosscutting. 


and 


Supporting the work 

Since you need both hands to control the saw, clamp the 
workpiece securely, either overhanging a bench topor toa 
pair of Sawhorses. So that you can make one continuous 
pass with the saw, nail two stout battens across the top of 
the sawhorses, leaving a space between the battens for the 
saw blade. Whatever method you use to support the wood 
check there are no obstructions beneath the workpiece thet 
might impede the safe passage of the biade 


Sawing freehand 

Circular saws have a small notch in the front edge of the 
sole plate, which acts as a sight when cutting workpieces 
roughly to size. Rest the front part of the sole plate on me 
work, aligning the notch with a cut line pencilled clearly on 
the wood. Switch on and feed the saw blade Steadily nto 
the work, following the marked line throughout the pass 
Release the trigger and allow the retractable quard to snap 
closed before lifting the saw off the work 


Crosscutting with a batten PY 
When you need to make a cut across a Wide boad ie 
edge of the sole plate against a straight batten clamPé 7 
the work, Most often the batten will be set at 90 dea!ee® 
the front edge, but you can clamp the batten to whateve 
angle is required 


Ripping with a fence 


All saws are supplied with an adjustable side fence to guide 
the biade on a path parallel to the edge of a workpiece. The 
fence can be mounted on either side of the saw and, 
aithough the fence shouid be sturdy enough as supplied, you 
can extend it by screwing a hardwood batten to its face 

Set the fence {a scale is sometimes marked on its 
mounting arm), then make a tnal cut to check the setting 
before ripping the workpiece itself. Advance the saw into the 
wood at a Steady rate, keeping the fence pressed against 


the edge of the workpiece 


Cutting grooves and rebates 


Cutting workpieces to 
the same length 

To cut a number of similar 
workpieces to the same 
length, trim one end of 
each piece square and butt 
ail the trimmed ends 
against a stop batten 
nailed to the bench. Clamp 
a guide batten across the 
workpieces and cut them 
all to length with one pass 
of the saw 


Although riot the most obvious tool for the job, it is possible 
to cit grooves and rebates with a circular saw. Set the fence 
t6 cut both sides of a groove (1) or the inner edge of a 


rebate !2). Then reset the fence to remove the waste in 


stage s— (3) asd (4) 


Making a crosscutting 
T-square 

Construct aTsquare to use 
as a permanent guide for 
crosscutting timber and 
boards. Screw and glue an 
MDF straightedge to a solid- 
wood or MDF stock, 
checking that they forma 
perfect right angle (1) 

Clamp the T-square toa 
piece of scrap board and run 
the saw’s sole piate against 
the straightedge to trim the 
end off the stock (2) 

When you come to use 
the T-square for crosscutting, 
hold the stock against the 
edge of the: workpiece, 
aligning the trimmed end of 
the stock with a cut line 
markedacross the wood or 
board (3} 

Clamp the straightedge 
to prevent the TF'square 
moving, and sever the 
workpiece on the waste 
side of the line with one 
pass of the circular saw 


TABLE-SAW 
CONVERSIONS oo. 
Most tool manufacturers 
can supply a bench to 
conveist a portable circular 
saw into a table saw. 
Usually, the saw is bolted 
upside down to the 
underside of the bench 
with its blade protruding 
through the table top. 


A table saw has certain 
advantages. It leaves both 
hands free to control the 
work, and it should have 
better guides and fences 
Unfortunately, however, 
most bench conversions are 
much too small to be 
practical and, unless they 
are supplied with 
extensions, there is no 
possibility of passing man- 
made boards across them 
Moreover, the guides and 
fences are often flimsy or 
do not slide smoothly 

A serious woodworker 
would be better advised to 
spend a little extra to 
purchase a good-quality 
workcentre, which will not 
only serve as an excellent 
table-saw base but will also 
convert to a spindle 
moulder or shaper table by 
Swapping the saw for an 
electric router 


A good workcentre 
converts a portable 
Saw into a table saw 


see ALso ) BISCUIT JOINTERS 


Shelf construction 
Drawer construction 
Safety tips 

Dust extractors 

Butt joints 

Mitre joints 
Edge-to-edge joints 
Adhesives 
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A biscuit jointer is a miniature plunge saw developed to make a form of tongue-and- 
groove joint. The joint works like a dowel joint but, instead of gluing a peg into a pair of 
holes bored in the wood, you insert a flat oval plate or ‘biscuit’ of compressed beech into 
slots cut by a circularsaw blade. When water-based PVA glue is introduced into the joint, 
the wooden plate expands to fill the slot and forms an extremely strong bond. A 
combined biscuit jointer and grooveris ideal for cutting grooves for drawer bottoms or to 


trim wall cladding, panelling or floorboards. 


Depth of cut Plunge action Cutting guide 

A biscuit jointer has a On most models, the blade A notch or line cut inthe 
variable depth of cut, up to is lowered into the work by base plate and dlade-cover 
about 24mm ({7/sin). The pressing down on the plate indicates the cente 0 
depth scale is marked with spring-loaded motor a Plunge-cut slot for jointing 


housing. A grooving biscuit 
Jointer has a pivoting action 


the dimensions required to 


accommodate standard- Dust extraction 


size biscuits. if you are that feeds the biade into Sawdust can be extracted 
trimming the edge of the work into a collecting bag, oF inti 
a piece of wood a vacuum cleaner. 
adjust the blade Guide fence 


Secondary handle 

The motor housing acts 4s 
the main handgrip, but 
biscurt jointers come witha 
secondary handle, or 
sometimes with two 
secondary handles. 


To guide the biade paralfel 
to a Straight edge, biscuit 
jointers are fitted with an 
adjustable fence. Some 
Jointers are supplied with 
an additional bevel fence for 
cutting a groove in a 45- 
degreemitre joint 


depth until the 
teeth just break 

through the 

underside 
Surface 


On/off switch 


Secondary handle 


Blade cover plate 


» Cutting-depth adjestat 


Plunge lack.-.-..0.....-.-- 


Sawdust 
enhaust pot 


Fine adjuster moves 
blade from side ta side 


Fence clam 


Secondary handle 


‘Biscuit fainter Sroover ) 


Biscuits ai 


Xe 
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——_ it down or bnng tt to 


power tools. In addition 


* Don't apply side 
pressure to a spinning 
blade in order to slow 


a stop 

e Never run the tool 
with the cover plate 
removed 

* When cutting a 
groove, feed the jointer 
at a steady rate away 
from you against the 
rotation of the blade 


On/off switch 

The on/off switch is 
situated on the motor 
housing, either underneath 
for index-finger operation 
or on top for thumb 
operation. 


Blades 

Biscuit jointers are fitted 
with miniature circular-saw 
blades, 100 to 105mm {4 
to 4*/4in) in diameter, with 
tungsten-carbide-tipped 
teeth. Jointing and 
grooving blades cut a 
4mm (°/32in) slot. Slimmer 
blades are available for 
trimming wood to length 


(Straight-plunging biscuit jointer 


USING A BISCUIT JOINTER SAFELY 
Follow the usual safety procedures recommended for 


e Don't attempt to plunge the {ointer blade into the 
wood until the motor is running 

e Use sharp blades only. Inspect blades regularly and 
discard any that are cracked or bent 


Blade rotation 


Direction of feed 


Biscuits 

The compressed-beech 
biscuits are manufactured 
in three sizes: for board 
thicknesses of 10 to 
12mm /e to '/2in); 13 to 
18mm ('/2 to ain); and 
19mm (/ain) and over. 
Barbed plastic biscuits are 
available for test 
assemblies 


Biscuit jointing is suitable 
for cabinet and frame 
construction, using man- 
made boards and solid 
timber with butt, mitre or 
edge-to-edge joints. 


Making a butt joint 
Having drawn the centre line 
of the joint on the work, 
mark along it the central 
points of the biscuit slots, 
spaced about 100mm (4in) 
apart. Set the cutting depth 
to suit the biscuits you are 
using and adjust the guide 
fence to align the biade with 
the centre line 

Align the cutting guide 
with the central port of 
each slot and press the 
fence against the edge of 
the work, then plunge the 
blade to make the eut (1) 

To cut a slot inthe edge 
of a matching component, 
place the workpiece on a 
flat surface and jay the 
jointer on its side (2). Edge- 
to-edge joints are cut in the 
same way 

To cut slots across the 
central part of a board, hold 
the matching component on 
edge and draw a line along 
one side. Tip the component 
to that side of the line and 
use the component as a 
fence to plunge the slots 
across the board (3); then, 
without moving the 
matctiing component, cut 
slots in jts edge as 
described above. 


Cutting a mitre joint 

If the biscuit jo:nter is 
supplied with a bevel fence, 
you can cut slots for a mitre 
joint, with the workpiece laid 
flat on the bench (4) 

A straight-plunging jointer 
with an adjustable fence can 
be used to cut mitre joints in 
a similar way (5) 


Cutting a groove 
Tocut a continuous groove, 
adjust the jointer as if you 
were cutting a butt joint. 
Place the tool at one end of 
the work, switch on, and 
plunge the saw. Feed the 
toolto the end of the 
groove, raise the blade, and 
then switch off 

- 


SEE ALSO 
Grain direction 


Wild grain 
Safety tips 
Planers 


PORTABLE PLANERS 
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A portable planer can't do the work of a finely set hand plane or take the place of a stand- 
alone planer/thicknesser - but it does reduce the work involved in planing large sections 
of timber to size and it’s a boon if you need to skim the closing edge of a door or plane a 
bevelled rebate on a hardwood windowsill. A few cordless planers are made for the 
professional market, but they tend to be prohibitively expensive. 


Rebating depth 

and width 

An adjustable depth gauge 
determines the maximum 
depth of rebate that can be 
cut with a planer. This will 
be between 20 and 24mm 
(4 and 1in) with most 
planers, although some of 
the smaller tools may not 
be able to rebate any 
deeper than 8mm (/i6in). 
On betterquality planers, a 
side fence regulates the 
rebate width. On some 
models, the normally 
square face of the fence 
can be adjusted to any 
angle up to 45 degrees for 
planing bevels accurately 


Secondary handie arid 
cutting-depth adjuster 


Rebate depth gauge 


Cutting depth 

The sole of a planer is 
made in two sections, 
separated by the cylindrical 
cutter block. Raising the 
front or in-feed section 
increases the amount of 
wood the cutters can 
remove In one pass 
Smaller planers have a 
maximum cutting depth of 
no more than Imm {Aan}, 
whereas large professional 
modeis witl cut up to 
3.5mm (542in) deep. You 
can expect a good middle- 
range planer to remove up 
to 2.5mm (‘&in) 

Usually, cutting depth is 
selected by adjusting a dial 
or knob mounted near the 
toe of the tool. 


Pianing 

width rt 
The cutters 4 
run thefull J 
width ofthe 


sole, which on 
the majority of 
planers is 82mm 
(3¥4in) wide 


Handgrip 

The weight of the tool is 
taken with the main 
handgnp. This also 
incorporates the trigger and 
the lock button. whiclt 
when depressed allows the 
machine to run 
continuously. Before you 
plug It in, check that the 
planer ts not locked for 
continuous running 


Handgrip 


_.«* Tigger-lock button 


Secondary handle 

A secondary handle 
mounted above the toe 
helps to control the planer, 
This handie often doubles 
as the cutting-depth 
adjuster. Always use the 
handgnp and handle to 
control the tool; never curl 
your fingers around the 
edge of the sole 


Onve-belt cover 


(Portable electric planer 
ee 
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USING A PLANER 


SAFELY 
Follow the safety advice 


applicable to all power 
tools when using a 
portable planer. In 
addition 


« Check the work for 


— nails and screws before 


pianing 

e Don't curl your fingers 
around the edge of the 
sole. Keep both hands 
on the handies 

e Before plugging 1n, 
check that the planer ts 
not locked for 
continuous running. 


X 


Dust extractor 

White the machine is 
nunning, It ejects 4 
considerable amount of 
shavings from its exhaust 
port. It pays to catch 
them in a purpose-made 
bag or, better still, to 
attach a flexible hose 
connected to an indusinal 
vacuum cleaner. For 
clanty, the dust bag has 
been omitted from the 
illustrations right 


Cutter-block protection 
On some models, a 
spnng-loaded guard 
covers the cutter block 
completely until tt is 
tetracted automatically by 
the end of the workpiece 
as the planer is fed 
forward. On other models 
aplastic foot’, mounted 
at the rear end of the 
sole, holds the cutter 
block off the surface of 
the bench when the 
planer is put down 


Chamfer-cutting groove 
AV-groove machined 
down the centre of the 
in-feed section of the 
sole positively locates 
the planer on a 90- 
degree cosner for planing 
chamfers along 
workpieces 


Electrical insulation 
A double-insulated 
plastic casing protects 
the woodworker from 
electric shock 


PLANER CUTTERS 


surface of ‘rustic’ joinery 


Replacing cutters 


both edges are blunt 


The cylindrical cutter block usually holds a balanced 
pair of cutters or blades, though some planers are 
designed to take a single cutter: 


There are straight general-purpose blades, usually tipped 
with tungsten carbide and often reversible Straight 
cutters with rounded corners allow you to plane surfaces 
wider than the sole without leaving ridges in the wood 
There are also wavy-edge cutters that simulate the tooled 


A good planer is designed to make changing the cutters 
as easy as possible. A cutter should be replaced when 


Your planer may have its own system for changing 
cutters, but the usual practice is to slide each blunt blade 
from a groove machined across the block and either 
reverse the blade or replace it with a new one {1} 

Use a straight block of wood to align the end of each 
cutter with the edge of the sole (2), then tighten the 
clamping screws that secure the cutter in its groove 


—— 


Straight cutter with rounded corners 
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As with any plane, it is always preferable to cutin the 


general direction of the grain; when planing wild grain, 


adjust the planer to take a finer cut. In any case, you 
will achieve a better finish if you plane down to the 


required depth in stages, rather than try to remove the 


same amount of wood with a single pass. 


Handling a power planer 


With the in-feed section of the sole resting on the work, 


Switch on and advance the plane at a steady rate. Keep your 
weight on the toe of the tool until the entire sole is in contact 


with the wood Near the end of each pass, transfer your 
weight to the rear of the planer to maintain a flat surface 
If possible, fit a side fence to help keep the planer square 


to the work: if your plane iS not fitted with a fence, check the 
work with a try square after planing, To flatten a board, plane 
diagonally across the work in two directions, overlapping the 


passes each time. Finally, plane parallel with the long edges 


Planing a chamfer 
Locate the V-groove in the 
in-feed sole on the square 
corner of the workpiece 
Switch on and pass the 
plane from end to end, 
removing wood to the 
required depth in stages 
If possible, fit an angled 
side fence when planing 4 
wide chamfer 


Planing a rebate 
To plane a rebate along one 
edge of a workpiece, first 


set the side fence and depth 


gauge to the required 
dimensions. Keep sideways 
pressure against the fence 
dunng each pass, until the 
depth gauge comes to rest 
on the top surface of the 
work. If your planer is not 


fitted with a fence or depth gauge, guide the planer with a 
straight batten like a hand-held rebate plane 


Converting to 
a jointer 

Most portable 
planers can be 
converted to a 
bench-mounted 
planer/jointer by 
clamping the tool 
into a purpose- 
made accessory 
that comes with 
the requisite 
adjustable guide 


Planing a bevelled rebate 
To plane a bevelled 
rebate, adjust the face of 
the fence to tilt the whole 
plane at the required 
angle. It is absolutely vital 
to keep sideways 
pressure on the fence to 
prevent the planer sliding 
down the slope 


fence and in some cases with a fetractable cutter-block 
guard, too. Never try to improvise — by clamping the planer’s 
handle in a bench vice, for exampije 


SEE ALSO 

Router cutters 172-3 
Routing grooves 174 
Routing housings 174 
Cutting rebates 175 
Cutting mouldings 175 
Templates 176 


Freehand routing 


POWER ROUTERS 
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A remarkably versatile machine, the router has made more impact on woodworking than 
any other power tool since the introduction of the electric drill. 

You can set up a power router in about the time it takes to adjust a handtool to do a 
similar job; and because the router cutter is driven at relatively high speeds, the results 
are invariably precise and professional in appearance. 

Regardless of size or style, the majority of modern routers are fundamentally very 
similar: a precision-ground cutter is fitted into the bottom of a motor housing, which has 
a handgrip mounted on each side. The housing rides up and down on a pair of metal 
columns attached to the tool's base plate. Pressing down on the handgrips plunges the 
cutter through a hole in the base plate and into the wood; strong coil springs raise the 
housing automatically as soon as you release the pressure on the handgrips. 


Lightweight plastic body 
Modern routers have a 
lightweight plastic motor 
housing that insulates the 
user from contact with live 
components 


Motor housing 


Collet capactty 
The shank of a couter 
cutter fits into a tapered 
collet mounted directly 
below the electric motor 
Tightening the collet nut 
locks the cutter in place 
Most router collets are 
designed to accommodate 
6 or 8mm ('/4 or Fein) 
diameter shanks, but larger 
routers have a collet 
capacity of 12mm (1/2in) 

Some routers can be On/otf switch 
fitted with interchangeable 
collets of different sizes 
Collet capacity is not the 
same as cutter diameter, 
which varies considerably, 
according to a particular 
cutter’s shape and 
function 


Handorip 


Power router 


Side fence 


Vanable-speed contro 


Depth stop 


Plunge lock 


Turret stop 


Dust-eatractior 


spout 


Handgrips 

These generally cons:st of 
two side handles for 
gripping and guiding the 
router. For good centro! 
and balance, the handgrips 
should be positioned as 
near to the base of the 
router as possible. 


Variable speed control 
The majority of routers are 
available with variable 
speedcontrol, so that you 
can select the optimum 
spindie speed for the job in 
hand. For most operations, 
you can operate a router at 
maximum speed (20,000 
to 30,000rpm, depending 
onthe tool's power output) 
~ but it is necessary to 
reduce the speed when 
using a large-diameter 
cutter, for example 
Similarly, relatively low 
spindie speeds are 
required when machining 
soft metals and plastics, 
and also to reduce the risk 
of scorching wood when 
making intricate freehand 
cuts. Router manufacturers 
supply recommended 
operating speeds for 
particular modeis 
Electronic monitonng 
maintains a constant 
speed, even when the 
feed rate changes or you 
enicounter a tough section 
of timber. It also eliminates 
the familiar ‘kick’ on 
Starting up. Spindle speed 
Is usually selected by 
turning a dial before 
switching on the router 


pressure only. 


and before switching off 


fitting accessories. 


USING ROUTERS SAFELY 

Very few accidents occur when routing — provided a 
few sensible precautions are taken Plunge routers are 
especially safe to use, because the cutter is withdrawn 
into a shielded location between the support columns 
Follow general power-tool safety Practices. In addition: 


e Always operate a router with both hands 
* Advance a router steadily into the work, using light 


e Withdraw a plunge-router cutter after every operation 


Always unplug a router before changing cutters or 


On/off switch 

A router's on/off switch 
should be inreach without 
having to release your grip 
on the handles. Some 
models have a double- 
switch trigger on one side, 
which cuts the power 
when the trigger 's 
released 


Ptunge lock 

A mechanism that enables 
you to lock the cutter at 
any height 1s usuaily built 
into one of the handgnps 


Depth stop 

The depth stop determines 
how far a cutter projects 
from the base of the 
router, and therefore how 
deeply tt can cut into the 
wood Because tt is good 
Practice to make deep 

cuts in stages, most 
routers incorporate a turret 
stop that enables you to 
preset up to three different 
cutting depths 


Spindle lock 

On most modern routers 
the spindle ss immobilized 
by pressing a button, 
enabling you to turn the 
collet nut with a spanner 
when changing a cutter 
On some models a second 
spanner is required to lock 
the spindle 


Base plate 

The base plate carries all 
the clamps that secure the 
various accessories, 
including the side fence 
and dust-extraction hood 
A replaceable plastic facing 
prevents the metal base 
plate marking the wood 


Side fence 
An adjustable side fence, 
used to guide the cutter 
ona path parallel to the 
straight edge of a 
workpiece, is virtually 
standard equipment, often 
supplied with the router as 
part of the kit 


Dust 
extraction 
Dust-extraction 
facilities are 
available for al 
power routers 
On some 
models the 
extraction unit 
comes as a 
permanent fixture, but on 
most it takes the form of 
a transparent plastic hood 
that encloses the cutter. 
The hood !ts connected to 
a flexible hose that diverts 
the waste to an industrial 
vacuum cleaner For 
clarity, the dust-extraction 
hood and hose have been 
omitted from many of the 
illustrations in this book 


Oust-extraction hose 


Guide bushes 
Mostrouters come with at 
least one guide bush that 
enables the router to be 
used with templates and 
jigs. There are so many 
guide bushes to choose 
from that it makes sense to 
buy them as need dictates 


“ 


Light-duty routers 
Inexpensive low-power {up 
to 750VV) light-duty plunge 
routers are able to carry out 
most operations, including 
grooving, rebating and 
decorative moulding 

On many light-duty 
plunge routers, the motor 
housing can be separated 
from the base, allowing 
you to mount the 
motor In an 
overhead stand 
or pillar drill 


Medium-duty routers 

A good-quality plunge router 
of around 800 to 1200W is 
ideal for furniture- 
making, machining 
wood and some 
Jomery work, These 
relatively compact 
machines are also 
suitable for inverted 
or overhead-table 
routing, and many 
accessories, jigs and 
templates are produced for 
this size of router 


GoF 900 = r% 


Heavy-duty routers 
With power-input 
ratings of up to 
1850W, 
heavy-duty 
routers can 
take large 
cutters for 
joinery work, 
such as 
constructing 
windows and doors 
There ts little risk of 
overloading the 
motos, and you ean 
make felatively deep, 
wide cuts 


SEE ALSO \ 


Power outers 10-1 
Routing grooves —=s_— 174 | 
Routing housings 174 
Cuttingrebates 7S 
Cutting meuldings 175 
mpiates 176 
Freehand routing — 77 
Rule joint 179 


Routing tables 182 | 


Plain os tence-guided cutters 
This type of cutter has to be 
guided on its intended path 
either by means of the 
adjustable side fence or a 
tramme! or by running the 
routers base plate against a 
straightedge. Plain cutters are 
also used when routing 
freehand. or with a guide bush 
and template 


Self-guiding cutters 

This type of cutter is 
manufactured with a solid pin 
ground on its tip or witha 
bearing race mounted on the tip 
or the shank, just above the 
cutting edges. With their pilot 
tip or bearings running against 
the edge of a workpiece or 
template, self-guiding cutters 
can be used to inachine a 
variety of edge mouldings and 
rebates. Self-guiding cutters are 
also made for trimming veneers 
and plastic laminates flush with 
@ workpiece 


(ia 


ROUTER CUTTERS 


Router cutters are expensive — especially those with 
large or complex profiles — and, since no woodworker 
needs to acquire the full range available, it makes 
sense to buy them as the need arises, spending as 
much as you can afford at the time in order to get 
good-quality cutters. 


1 Cutting edges 

Each cutting edge must be 
ground to exactly the same 
angle. size and shape 


2 Rake angle 

The angfe at which the cutting 
edge meets the surface of the 
wood 


3 Clearance angle y 
Amount of clearance behind the 1 
cutting edge 


4 Radial relief 
The back face of the cutter is 
ground away to prevent friction 


between the cutter and the face 6 Flute or guller 

of the wood. The gap between the cutting 
face and the body of the cutter. 

5 Shank 

Stee! shaft that is clamped in 7 Cutting angle 

the router collet Angle ground on cutting edge 


Changing router cutters 

To remove a cutter, unplug the router. then depress. the 
spindle lock and loosen the collet nut with a spanner 
When inserting another cutter, ensure that at least 
three-quarters of the shank ts held in the collet. When 
changing cutters, always turn your router upside down, 
to prevent the cutter dropping onto the bench when 
you loosen the collet nut 


GROOVING CUTTERS 


The following selection of plain or fence-guideg router 
cutters can machine recesses both parallel with or | 
across the grain. For plunge cutting, it is essential thar 
cutting edges extend across the bottom of the cutter | 
Cutters without a bottom-cutting facility must be fed 
into the work from one edge. ' 


Straight cutters 
The basic router cutter machines. square-section grooves 

or housings. Most straight cutters are manufactured with 
either one or two cutting edges. The latter (known as | 
two-flute cutters) leave a better finish, but a single-flute 
cutter clears waste more efficiently. 
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Dovetail cutters 
Designed primarity for maciining dovetail jaints, these 
Cutters are also useful for making dovetail housings. 


Radius or core-box cutters 
These cutters can be used to machine single round 
bottomed grooves or a Series of parallel flutes 


Veining cutters 
Create narrow and relatively deep round-bottoried 
grooves with a veining cutter. 


V-groove cutters 
Used primarily for decorative low-relief Cc 
freehand jettering 


ping and for 


Grooving cutters can be used in conjunction with a 
guide fence to machine the edges of a workpiece, but 
the majority of edge-forming cutters are made with a 
self-guiding tip or bearing. On bearing-guided cutters, 
the mounting pin or spigot must be strong enough 
not to snap off under load. You must be able to tighten 
the holding screw sufficiently, without stripping the 
thread, to prevent it undoing when routing. 


Rebate cutters 

Depth of cut is determined by how far the cutter projects 
from the router base. Some cutters can be fitted with 
different-size bearings to aiter the rebate width 


Chamfer cutters 

Used to madune 45degree bevels along the edges of the 
work. The same cutter canbe used to cut different-size 
chamfers simply by adjusting the router's depth stop 


Rounding-over cutters 
These cutters produce a simple rounded edge or, when 
set lower, a stepped ovolo bead 


Cove cutters 
You can produce decorative scalloped edges with a cove 
Cutter of, in combination with a similar rounding-over 
Cutter. machine a rule joint for a drop-leaf table 


Decorative-moulding cutters 
There are a great many cutters designed to produce 
mculded edges on frames or panels 


Overheating, rather than 
blade wear, is the main 
cause of router cutters 
becoming blunt. Feeding 
the router too slowly or 
inconsistently will 
overheat a cutter. Waste 
packed tightly in the 
cutter flutes has a similar 
effect. Once a cutter has 
started to dull it rapidly 
loses its tempering, so 
that it is no longer able 
to hold a keen edge. 


Cleaning cutters 

Scrape any traces of resin or 
sawdust from the cutting 
faces and from the corners 
of the flutes 


Checking for a wom collet 
Worn or damaged collets 
run cutters out of true — 
radial sconng on the shanks 
of your cutters may mean 
that they are slipping in a 
worn collet. Multi-slit collets 
gnp better than the simpler 
split-cone types. When 
tightening a collet, take care 
not to cross the thread, and 
don't overtighten the nut 
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Storing cutters 

Store Cutters in a plastic 
case with foam padding, or 
in a wooden cabinet with 
drilled racks. Don't keep your 
cUitters on the bench or near 
areas where they can get 
knocked against other tools 
If you do.not intend to use 
router cutters for a while, 
spray them with a thin oil 


SHARPENING CUTTERS 


To sharpen HSS cutters, use the same oilstones 
that are employed to hone chisels and plane 
irons. TCT cutters must be honed on hard stones 
(such as diamond-impregnated or ceramic 
stones), used dry or lubricated with a little water: 
Keep a pocket slipstone handy for touching up 
the edges regularly. You can also use these stones 
to hone HSS cutters. 


Honing cutting edges 
Hone only the flat faces of the cutting edges, Keep 
each face flat on the stone and rub it back and forth 
several times. Don’t attempt to grind or hone the 
bevelled cutting edge 

When sharpening cutters that have more than one 
edge, hone each one an equa! number of times — if 
cutting edges are not the same profile and size, their 
effectiveness is reduced 


Honing self-guiding cutters 

When honing fixed-pin seff-guiding cutters, take care 
not to run the pin against the edge of the stone. 
Remove the bearings from bearing-guided cutters 
before honing. 


Materials used for cutters 

High-speed-steel (HSS) cutters are perfectly adequate for 
most woodworking applications, but you will find that the 
more expensive tungsten-carbide-tipped (TCT) or sotid 
tungsten-carbide (STC) cutters are more cost effective in 
the {ong run because they hold their edges ionger. 
especially when routing tough hardwoods and abrasive 
man-made boards. Some cutters are made with replaceable 
STC blades held in place by small screws 


SEE ALSO 
Power routers — 170-1, 
Router cutters 172-3 
Templates 176 


Grooving an edge 

Fit a second side fence to 
prevent the router rocking when 
machining a narrow workpiece 
Set the distance between the 
fences to leave minima! side 
play — but before switching on, 
check that you can feed the 
router smoothly. 


ROUTING GROOVES AND HOUSING Sooo cccsscsennnenn 
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Cutting a groove accurately is essential when fitting drawer bottoms and when 
fixing the back panel into a cupboard. A true groove runs parallel with the grain: 
when a groove is cut across the grain, it is known as a housing. Housings are pee 


a great deal for fixed shelving and for attaching drawer runners on the inside of 5 
cabinet. Used with a side fence or a straightedge guide, a power router is the id 
tool for machining both grooves and housings. 


Grooving with a side fence 

When machining a groove relatively close to the edge of a 
panel, first place the router on the surtace, aligning the 
cutter with a pencil mark drawn across the workpiece. Shde 
the fence up against the edge of the work and tighten the 
fence clamps. 

To cut a through groove, plunge andlock the cutter, then 
rest the front half of the base plate on the work with the 
cutter clear of the edge. Switch on and feed the cutter into 
the work, keeping the fence held firmly against the guide 
edge Continue with the pass until the cutter emerges from 
the opposite edge of the work, then switch off before 
releasing the plunge lock. 

Clearly mark the ends of a stopped groove with a pencil 
and position the router as descnbed above. Switch on and 
plunge the cutter into the work, then feed it forwards at a 
steady rate until you reach the other end of the groove. Back 
off slightly before lifting the cutter clear and switching off 


Cutting curved grooves 

A trammel —a rigid metal rod or bar with a pin at one end- 
{s used to rotate a router about a centre point for cutting 
arcs or circles. A tramme! rod locates in the side-fence 
clamps. In order to prevent the trammel pin marking the 
work, use double-sided adhesive tape to Stick a small 
plywood or MDF patch over the centre point 


Cutting a housing 

When a housing !s too far from the edge of a workpiece 
to use a side fence, clamp a straight batten across the 
work to guide the edge of the baseplate. Most housings 
are Square to the edges of the workpiece, but you can 
clamp a batten at any angle 


Cutting a wide housing 
To machine a housing that is wider than the router cutter 
use a pair Of parallel guide battens to align a cutting ecde 
with each side of the housing. Machine one side of the 
housing, then move the router across to the other basen 
to make a second pass in the opposite direction. Make 
each pass against the rotation of the cutter; this haips t@ 
keep the base plate pressed against the gu ide battens 


Rebating with a self- 
guiding cutter 

Self-guiding rebate cutters 
can be used on straight or 
curved edges. Run the 
beanng tip against the edge 
of the work, adjusting the 
cutting depth between 
Passes until the rebate is 
complete 


Shaping the edges of a workpiece, either to form rebates or cut decorative 
mouldings, is a straightforward procedure using a power router. You can use plain 


or self-guiding cutters. 


Feeding the router 
When cutting rebates and 
edge mouidings, always 
feed the power router 
against the direction of 
cutter rotation. so that the 
rotational force will tend to 
pull the cutter into the 


Rebating with a 

Straight cutter 

Fit a straight router cutter 
with a diameter that is larger 
than the width of the rebate. 
Adjust the side fence to 
align the cutting edge with 
the inner face of the rebate. 
Cut in a senes of shallow 
steps, until you reach the 
required depth 


Providing bearing 
clearance 

In most cases, allowing the 
workpiece to overhang the 
edge of the bench provides 
sufficient clearanee for the 
bearing of a self-quiding 
cutter. However, if that is 
inconvenient {such as when 
machining a Curved or 
shaped edge), provide 
clearance for the beanng by 
raising the work ona panel 
Make sure the work and 
panel are clamped securely 
before cutting 


Moulding a straight edge 
Ensure that the edge of the 
work iS square and smooth 
Fit a plain moulding cutter 
and set the face of the side 
fence to align with the 
central axis of the cutter 
Adjust the depth of cut for 
the first pass, increasing 
the depth setting as the 
work progresses. 


Moulding with self-guiding cutters 

You can use a self-guiding cutter to mould straight and 
curved edges. Set the depth of cut for the first pass, and 
feed the router with the bearing running against the edge of 
the work piece 


Moulding a panel 

Mould all four sides of an MDF panel in an 
anticlockwise direction (1), If the panel is made from 
solid wood, machine the end grain first; any split 
edges will be removed when you mould the side 
grain {2) 


Moulding inside a frame 
When you are :noulding {or 
rebating) the inside of a fraine, 
feed the router clockwise 
Router cutters leave rebates 
with rounded corners, but you 
can trim them square with a 
corner chisel. 


SEE ALSO 


Power routers 170-1 
Router cutters 172-3 
Woodcarving 294-304 


Guide bushes 

A guide bush projects through the 
router's base plate and forms a 
metal collar or ring fence 
surrounding the cutter Its 
function is to maintain a constant 
distance between the cutter and 
a teinplate or edge guide 


ROUTING WITH TEMPLATES 


Using a template to guide the router is a quick and accurate method of performing 
repetitive tasks, such as cutting woodworking joints or the demanding task of 


cutting identical decorative panels. 


You can cut a template from any scrap piece of smooth sheet material that 1s thick enough 
to keep a guide bush clear of the work. MDF is ideal for most operations, but you might 
consider using polycarbonate sheet for intricate or frequently used templates. A power 
router is without doubt the best tool to use for manufacturing templates with clean 


perfectly square edges 


oo Cutter 


“t+ Cutter diameter 


Guide-bush margin » 

The quide-bush collar runs against the edge of the tempiate, 
and the cutter farthfully reproduces its profile. When 
designing and making templates, you need to allow for the 
guide-bush ‘margin’ - the difference between the diameter 
of the collar and the diameter of the cutter itself 


Mounting guide bushes 

Router manufacturers utilize various methods for mounting 
guide bushes, but most are designed to be located within 
a recess machined in the base plate and held securely with 
countersunk screws or with round-head clamping screws 
that grip the edge of the bush. With some routers, guide 
bushes are attached with a bayonet fitting that works with 
a simple twist-and-lock action. 


Registering a template 

If the effort is to be 
worthwhile, every template 
must be registered 
accurately on the work. You 
can glue a screw locating 
battens, blocks or dowels to 
the template, but the 
simplest method is to draw 
registration lines on the 
template and align them 
with similar lines or marks 
drawn on the workpiece 


Workpiere 


Guide lines on template 


Securing templates 

Always mount templates securely. You can pin o screwa 
template to a workpiece that Is to be painted or concealed 
in some way. Provided the surfaces are flat, clean and 
grease-free, you could use double-sided adhesive tae 10 
fix a template in place. However, cramps are invariably the 
easier option. so long as they don't interfere with the 
passage of the router. 


Supporting the router 
Most of the router's weight should be supported by the 


edge of 
piece 
dersidé 


template itself, but where the router overhangs the 
the template, locate levelling blocks around the work 
of, better still, attach an anti-tilt foot or block to the un 
of the router's base. 


Once you have machined the edges of @ lock or hinge recess, or perhaps cut the 
shoulders of a tenon or lap joint, it is a simple task to remove the remaining waste 
wood, using the router freehand. However, there are more creative applications for 
freehand routing, including lettering and low-relief carving. 


Cutters lor freehand work 
In addition to the range of 
straight, radius and V-groove 
cutters that can be used for 
freehand work, there are also 
rotary burrs and rasps, which 


Controlling the router 

The action of a rotating cutter tends to pull the router 
sideways across the workpiece. In normal use, this 
tendency is restrained by a guide edge or fence, which 
keeps the router on course. When routing freehand, 
however, you have to exert more control over the router to 


Suppoiting the router base plate 

To keep the base plate on an even keel, work Out in advance 
a cutting sequence that leaves some areas of the wood 
intact unti} most of the waste has been removed. Where this 
IS not practicable, stick levelling blocks temporanly to the 
work with double-sided tape 


prevent the cutter wandering, particularly when cutting 
through tough patches of grain and knots. To brace the 
machine against sudden changes of direction, hold the 
router by its base plate. keeping your hands lightly in 
contact with the surface of the work. 


are useful for shaping and 
smoothing wood. As with other 
operations, feed the cutter 
against the direction of rotation 
and cut in Shallow steps. 


FREEHAND LETTERING 


itistelatively easy to cut a nameplate for your 
house or boat using a router freehand. The 
simplest method is to remove the background, 
leaving the letters, numerals or decorative motifs 
standing proud. in relief. 


Fitting a sub-base 
{ncrease your control over the router with a clear-plastic or 
MDF sub-base fixed to the base plate (1), Cut a 40mm 
{15/gin) hole through the centre of the sub-base, and drill and 
countersink holes to take the mounting screws. Fit a simple 
handle on each side of the sub-base 

Because it is wider than the router's base plate, using a 
sub-base (2) reduces the tendency for the router te tip when 
routing freehand 
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Carving with a router 

if it can be detached from its 
base plate. you can use the 
motor housing of a lightweight 
router as a handy caiving tool. 
Fit a rotary buir or rasp and, 
holding the motor housing with 
both hands, grind away 
sufficient waste to allow you to 
carve detail into the workpiece 
using chisels and gouges 


Draw your design on tracing paper. To transfer the 
design to the wood, rub the back of the paper with a 
soft pencil and then, with the pattern taped to the 
work, trace over the lines to imprint them on the 
surface (1) 

Foliow the outlines of the design (2), using the 
procedures for freehand routing described left 


Hanille 


SEE ALSO \ 


Power routers 170-1 
Router cutters Wiad 
Routing grooves 174 
Routing housings 174 
Cutting rebates 175 
Freehand routing WW 
Haunches 253 


Lap joints 

Cut the rebate fora tap joint 
the same way as. a simple 
halving joint 


CUTTING JOINTS WITH A ROUTER 
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ne mee ce eee senses ce erees saesserreeees 


Se aeee rover es sec eteeeeses sonee vase same ceeee 0s ent enhecnrstneae ye. 
Pht eee 
. 


!t is possible to make simple joints, such as housings, rebates and grooves, 
following the basic procedures descnibed earlier. in addition, using appropriate jigs 
and guides, you can make special joints for cabinet-making and joinery accurately 
and relatively quickly, some of which can be quite laborious to construct by hand. 


HALVING JOINTS 


The halving joint is used exclusively for framing made 
from components of equal thickness. Although it is not 
an especially strong joint, it is extremely simple to make, 
and the basic joint can be adapted to make tight-angle 
comers, T-joints and cross 
frames. As with all halving 
joints, an equal amount of 
wood is cut from each 
workpiece, so the 
components fie flush when 
the joints are assembled. 


Cross 
halving 
joint 


Corner 
halving 
joint 


T-halving 
joint 


A pair of Lshape jigs 
will enable you to 
cut any 
halving joint 
with ease. 
Simply glue and 
screw together 
300mm (12in) 
lengths of 75 x 18mm 
(3 x ain) and 150 x 18mm 
{6 x 3/4 in) prepared wood or MDF 

For oblique halving joints, modify the construction of 


the jigs to cut at the required angle 


XY 


a Depth of cut 
€dge-to-cutter dimension >| 


Setting up the router 

Set the maximum depth of cut to half the thickness of the 
timber, and set the turret stop to cut in two or more 
passes. Measure from the edge of the base to the side of 
the cutter — use this edge-to-cutter dimension to position 
the i-shape jigs on the work 


Cutting a comer halving joint 
Draw the shoulder line across the work, and mark another 
line —the edge-to-cutter dimension {see below left) — from 
the shoulder line. Align an !:shape jig with this second jing. 
and clamp both the jig and work to the benci 

To cut the halving joint, run the edge of the router base 
against the jig to form the shoulder, then remove the rest of 
the waste freehand. The jig itself will prevent break out —but 
if you want to avoid cutting into the jig, place a strip of scrap 
wood behind the work 


Cutting a T-halving joint 
One of the components of a1-halving joint is cut like a 
corner halving joint (see above) 

To cut the recess in the ether component, mark two 
shoulder lines and clamp two jigs on top of the work, 
allowing for the edge-to-cutter dimension. Without altenng 
the depth setting on the router, use the left-hand Jig to cut 
one shoulder and then move the router to the right-hand jig 
to. cut the other. Clean out the waste !n between 


Making cross halving joints 
Clamp the two components of a cross halving joint togethel: 
then cut both recesses simultaneously 


MORTISE-ANO-TENON JOINT 
A mortise is teally nothing more than a deep 
groove. However, you will have to chisel the 
rounded ends square to match the tenon. 


You can cul tenons using a method similar to that 
described for making halving joints. Cut one face, then 
tum the workpiece over and cut the second one, It is 
generatly best to cut haunches {whether square or 
sloping) by hand, after you have machined the tenons 


Using a right-angle jig to cut a tenon 
Make an I|:shape jig (similar to the one described for 
Cutting a halving joint) by gluing and screwing together 
two pieces of prepared wood or MDF at nght angles 
Lay the }tg on the rail and clamp the assembly to the 
bench. Set the maximum depth of cut and, sf 
necessary, adjust the turret stop to cut in two or more 
passes. Use the jig to cut the shoulder, then remove 
the remaining waste by cutting freehand 
When cutting a narrow tenon, you may need to 
support it on a piece of timber, to prevent the wood 
vibrating as you cut the second face 


Cutting a dovetail housing joint by 
hand is a Jaborious process — whereas 
cutting both components with a 
power router and a dovetail cutter is 
extremely simple. 


Cutting the tongue 
Machine the housing 
by running the tool 
against a guide batten, 
then clamp the mating 
component between 
two pieces of scrap 
timber. Use a side 
fence to guide the 
cutter alongone or 
both sides of the 
component, leaving a 
dovetail-shape tongue 
that matches the 
housing exactly 


DOVETAIL HOUSING JOINT oo. 


PEIN atthe concsehovinesd beau 

A rule joint is not a woodworking joint in the 
conventronal sense, since it does not physically attach 
one component to another. 


The joint comprises two moulded edges, one on a fixed 
table top and the other on a hinged leaf, designed to pivot 
one around the other as the leaf is raised and jowered. Its 
funetion is to conceal special backflap hinges screwed to 
the undersides of the top and leaf. This type of hinge has 
fiaps of different length, the longer one being screwed to 
the leaf. Youcan use a routing table to machine both edge 
profiles; but cut large tops and flaps on a bench, using a 
hand-held router 

Before you machine the actual table top and folding 
leaves, make a tnal piece to check the fit of the rule Joint, 
making a careful note of the settings 


seteered Shoulder 


Align the hinge knuckle 
with the shoulder 


RULE-JOINT CUTTE 


Rule-joint sets are available 
for timber ranging from 
9mm (sin) to 18mm 
@/ain) minimum thickness 
Each set comprises a rounding-over cutter and a 
matching cove cutter. Fit a side fence with extended 
faces to guide a set of plain cutters. Run the bearings 
of self-guiding cutters along the uncut shoulder of 
each profile. If necessary, clamp a batten flush with 
the guide edge to provide sufficient running surface 
for the bearing. 


Cutting a rule joint 
Clamp the leaf on the 
bench, face down Fit a 
plain cove cutter in the 
router andsetthe depth of 
cut to leave a suitable 
shoulder along the top 
edge. This shoulder not only 
forms the guide edge for 
the fence or guide beartng, 
but also forms the visible, 
and mest vuinerable, edge 
on the flap 

Set the fence in line with, 
or very slightly forward of, 
the axis of the cutter 

Set the depth of cut 
using the turret stop, 
finishing slightly less than 
the full depth. This gives 
you the opportunity to 
make a very fine cut on the 
final pass. Gradually 
lowering the cutter 
between passes, machine 
the profile against the 
rotation of the cutter (1) 

To machine the fixed 
table top, clamp it face up, 
fit a rounding-over cutter in 
the router, and set the full 
depth of cut to match the 
previously cut profile (2) 


THROUGH DOVETAIL JOINT 
SEE ALSO 


Power routers 170-1 Through dovetail joints can be cut easily and quickly using special factory-made jigs 
Router cutters 172-3 together with a power router fitted with a guide bush and cutter that ensure the size | 
Guide bushes 176 and pitch of the pin and tail match exactly. 


Dovetail joints 260-1, 264 
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Adjustable-finger jigs 
You can tailor a through dovetail joint to sunt any width of 
workpiece, using a jig that features individually adjustable 
fingers for guiding the router cutter. fhe setting of the finger 
assembly governs. the size and spacing of the tails and pins 
Adjusting the fingers for the pins along one side of the 
assembly automatically sets the fingers for matcting tails on 
the opposite side. There is also a device for fine fore-and-aft 
adjustment of the finger assembly 


Finger assembly 


Top cramp bar 


Fore-and-aft 3 
adjustment scale 


Front cramp bar----- 


Fitting a test piece 

Use test pieces to set up 
the jig and check the fit of 
the parts. Place an 18mm 
/4in) spacer board under 
the finger assembly and 
secure it with the jig’s top 
cramp bar. Clamp a test 
piece of the correct width to 
the front of the jig, making 
sufe it butts against the side 
stop and the underside of 
the finger assembly. 


Top cramp bat-++++- 


Spacer boatd -+--++-+«.-- 


Adjusting the finger 
assembly 

You need one pair of fingers 
for each dovetail and a 
single finger at both ends 
of the row. First, set these 
single fingers so that they 
are flush with each edge of 
the test piece; then space 
the pairs of tingers at 
regular intervals between 
them, Finally, tighten the 
clamping screws. 


Rotating the fingers 

Once you have adjusted one half of the 
assembly, all that is required to utijize 
the other set of fingers ts to 
unclamp the entire 
assembly, rotate 
it and clamp it 
down again 


Cutting the joint 

Set the assembly with the straight-sided tal] fingers pointing 
towards you. Fit a compatible dovetail cutter and guide Hush 
into the router. Using the other component as 4 template. 
mark the depth of cut on the tail member (1), then adjust 
the router cutter down to the marked line 


Before switching on the router, always check that all parts of 
the jig and the test piece are securely clamped. Then runthe 
Cutter between each set of fingers (2), cutting out the waste 
wood and leaving a neat row of tails 


Rotate the assembly to present the pin fingers to the front 
of the jig, and clamp a second test piece in the jig. Mark the 
depth of cut as before, using the tall member you have lust 
cut as a template (3). Fit a straight cutter in the router and 
adjust it down to the marked line 


With the router placed flat on the finger assembly, switch 
on and then rout out the waste between each pair of 
fingers (4} 


Assemble the joint to check whether tt fits snugly. if it is 
slack, use the jig's fine-adjustment scale to move the finger 
assembly forward (5), If the joint is too tight, adjust the 
finger assembly backwards. Before proceeding with the 
actual workpieces, cut another parr of test pieces to make 
sure that the joint fits satisfactorily. 


You can cut a lapped dovetail joint with a router, using 
a fixed-finger dovetail jig that enables the pins and 
tails to be cut simultaneously. [tis a relatively 
inexpensive jig that produces regulaify spaced equal- 
size pins and tails. The 
joint is perfectly 
functional, but it is 
necessary to design 
the width of the 
components to suit the 
finger spacing of the 
jig. Test the jig’s 
settings by cutting test 
pieces before you 
proceed with the 

actual work. 


Top cramp bar 


Tetaplate 
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Fixed-finger jig 


Cutting the joint 

Mount the tail member vertically in the jig, face side 
inward, then tnsert the pin member {usually the drawer 
front) face down and butt its end grain against the tail 
member Slide the pin member up to the jig's edge stop, 
then offset the tail member sideways by half the finger 
Spacing (1). Now fit the finger template, which is marked 
with a ‘sight line’ that runs centrally down the row of 
fingers. Adjust it unt# the sight line corresponds to the butt 
Joint between the two components 


Fit the recommended guide bush and dovetail cutter. Make a 
light back cut from right to left, to leave a clean shouider; 
then feed the cutter from left to nght between each pair of 
fingers, keeping the router leve! and following the template 
with the guide bush /2) 
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Unclamp the test pieces and 
rotate one of them through 
180 degrees to mate their 
Jointed ends {3}. }f the joint 
fits snugly, cut a simitar joint 
for the other end of the pin 
member (drawer front), 
butting it against the edge 
stop at the other end of the 
jig. If you find the joint ts 
Joose, increase the cutting 
depth of the router slightly. 
If the joint is too tight, raise 
the cutter (4) 
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If the sockets are too deep, 
adjust the finger template 
forward. |f the tail member 
projects slightly, set the 
template backwards (5) 


see aiso \ INVERTED-ROUTER TABLES 
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Safety tips 155 

Power routers 170-1 Mounting a router upside down in a purpose-made table offers a higher degree of 

Abrasive belts 184 control and precision than you could achieve using a hand-held router. 

Using belt sanders 184 


Propnetary tables 

A basic inverted-router 

table consists of a flat 
rd top to support the 

workpiece being passed 


1 Guide fence over the cutter anda 
The fence should be adjustable Straight guide fence 
fore and aft Other essentials are 
adequate cutter 
2 Cutter guard guards and— 
A clear-plastic pivoting guard for ease of 
encloses the exposed cuiter. working aS 
well as safety — 
3 Spring-pressure cramps efficient hold- 


These prevent the workpiece down cramps 
lifting from the table surface 


4 Mitre fence 
A sliding mitre fence allows you 
to machine the ends of narrow 


workpieces 
5 Sliding push block 
This allows you to machine the 
ends of workpieces held 
vertically Dust extraction 
It is usually possible to 
6 Remote switch fit a dust-extractor port 
Avoids having to reach under to the fence directly 
the table to switch off the behind the cutter, 
router 
7 Fine-depth adjuster 
Provides precise cutter settings. | MAKING A ROUTING TABLE Hold-down cramp PORES nO ee 
Particularlyusefulbecause the = = ee ee } Cramp 


plunge action is not accessible Although most proprietary router tables are made of 

with the router inverted. aluminium or steel, man-made boards such as MDF and 
dense particle board are perfectly adequate for a home- 
made routing tabie. Plastic-faced board ts particularly 
Suitable, as it is stable and easy to work and has a relatively 
low-fnction surface. It is also inexpensive — offcuts of kitchen 
worktop are ideal. Make sure there is a balancing laminate 
on the reverse side to prevent bowing. Mount the table ona 
sturdy underframe, or make a box from man-made board 


mounting bracket 


Flexible fingers 


Sawn Into cramp 


Router-mounting ++; Auxiliaty tence face 


Mounting the router plate 
If you use relatively thick board for the table, you wit 
have to set the router into the thickness of the board, 
rather than simply bolt it on. Cut a hole larger than the 
router through the table and mount 

the router on a metal plate, 
3mm ("/ain) thick, inset 
flush with the 
table surface 
Most router base 
plates are drilled 
and threaded to 
take fixing 
screws for table 
and jig mounting 


Rebated cutout for 
<" mounting plate 


Slot fo 
adjustable fence 


2 x 2ft Bin} worktable 
we tence 


Groove for a proprietary 


BELT SANDER 
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Portable machines take a lot of the drudgery out of sanding wood smooth, and a good finishing sander 
will produce a surface that to all intents and purposes is ready for finishing. However, for top-class work 
examine a power-sanded surface to ensure there are no scratches that will show up when you apply a 
clear finish. Then finally, to be absolutely sure, dampen the wood and rub down by hand. 


PORTABLE BELT SANDERS 


A sander that removes wood so quickly that you 
can use it to smooth rough-sawn timber is not a 
tool for cabinet-making. However, a powerful belt 
sander can be a boon to the joiner and is a handy 
bench-mounted machine for shaping workpieces. 


Belt sander 


Belt-speed adjuster --«--. 


Dust-exhaust port 


A belt sander uses a continuous loop of abrasive-covered 
paper or cloth, held taut between a pair of rollers An 
electnc motor dnves the rear roller, while the front one is 
adjustable, to contro! the tension and tracking of the belt 
Some models feature automatic belt control, which 
eradicates the need for manual tracking. A platen {metal 
bed) mounted between the rollers hoids the belt flat on the 
work, Sanding belts are between 60 and 100mm (23/e and 
4in) wide, Large belt sanders are heavy, and can be tiring 


to use for prolonged periods 


No-load speeds 

Most belt sanders run at no- 
load speeds of between 190 
and 360m (617 to 1170ft) per 
minute. On some models, 
electronic monitonng 
maintains Optimum speed 

f your work requires a more 
Powerful machine, consider 
buying a professional-grade 
variable-speed sander with a 
top speed of around 450m 
11462f) per minute 


Dust extraction 

Belt sanding ereates 
inordinate amounts of dust 
All machines have a dust 
port for attaching a collecting 
bag ~ though it’s better to 
connect your sander to an 
industrial vacuum cleaner 


Electrical insulation 
Choose a sander with a 
plastic body that insulates 
the user from efectric shock 


Handgrips 

You need both hands to 
wield a belt sander, The 
main handgnp incorporates 
the trigger and lock button, 
while the secondary handle 
on the front end of the 
sander enabies you to lower 
the machine onto the work 
and remove it after sanding 
It is easier to control a well- 
balanced sander and you are 
less likely to leave deep 
scratches in the wood 


Continuous running 
Whenyou switch on and 
press the lock button, the 
machine will run 
continuously unti! you 
squeeze the trigger a 
second time, Continuous 
funning Is an essential 
feature of all power sanders 


Sanding frame 
On some machines it is 
possible to fit an 
adjustable sanding 
frame that 


surrounds the belt. This 
prevents the sander tilting 
accidentally, which could 
score the surface 


( SAFE SANDING 
Belt sanders are not particularly dangerous, but a 
coarse-grade belt running at high speed can cause a 
very painfu! wound. Follow the general rutes for 
power-tool safety. In addition 


e Hold a sander with both hands; and do not lay It 
aside until the belt has stopped moving 

e Fita dust bag whenever you are sanding wood, and 
if the extraction system cannot cope with the amount 
of dust being created, wear a face mask that. covers 
your nose and mouth 


SEE ALSO 

Safety tips 155 Use a coarse-grade belt on rough work, following up Grit4o coaGe 

Belt sanders 183 with a medium-grade and, finally, a fine-grade belt to Grit60 Coarse 

Abrasives 186 remove the scratches left by the previous grade. Gritso Medium 

Using finishing sanders 186 Grit 100 Medium 
Changing sanding belts Grit 150 Fine 
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ABRASIVE BELTS 


TYPICAL SANDING-BELT GRADES 


A torn or clogged belt can damage the surface of the wood, 
so discard a belt as soon as it begins to show signs of wear. 
With the sander unplugged, 
adjust the rollers to reduce 
the distance between them, 
so you can remove the worn 
belt and replace it witha 
new one. Switch the 
machine on and. tf your 
machine requires manual 
tracking, adjust the control to 
centre the belt on the rollers 


AD Le || 33, ee ee eae See earner ere. ioe a. 
Although it is simple to operate, there is a knack to handling a belt sander safely and 
efficiently. it’s a technique that can be leamed quickly, but if you are inexperienced, 
you can inflict considerable damage in seconds. If you have never handled a belt 
sander before, it pays to practise for a few minutes on scrap timber or board. 


Handling a belt sander 

Switch on and gradually lower the sander onto the work As 
soon as the belt touches the wood, allow the sander to 
move forward under control — holding a machine stationary 
for any Jength of time may score the work or sand a deep 
hollow. Move the sander across the surface, using parallel, 
overlapping strokes, following the general direction of the 
grain. Lift the sander off the work before switching off 


Sanding up to an edge 

Take care to keep the platen flat on the work, especially as 
you approach the edges of a board or panel: if you allow the 
machine to tilt sideways at this point, you will wear away a 
sharp edge in seconds. With veneered boards in particular, 


These are specialized belt sanders for shaping and take the precaution of temporarily pinning battens around 

smoothing inside narrow apertures. A belt 6 to 9mm the edges, flush with the surface, to prevent the sander 

{4 to 3/ain) wide is held under tension on an arm accidentally weanng through to the core 

projecting from the front of the tool. Some models 

have an extendable cranked arm, for extra reach Using bench-mounted sanders Cordless sanders 

Filing sanders are not ideal for fine woodworking, Clamping a belt sander to the bench leaves both hands Very few manufacturers 

though they are useful for tasks such as removing free to control the work. A bench-mounting attachment include a sander in their 

waste wood from inside deep lock mortises and for includes an adjustable fence that helps you sand long range of conless to0ls— 

shaping small components for toys or models. They edges accurately (#) despite the obvious 

also have their uses for DIY projects such as sanding Clamped on end (2) or laid on its side (3), the sander advantages offered bya 

rust from metal railings and for smoothing the cut can be used to shape workpieces. Change a belt as soon sander that has no electnical 

edges of ceramic tiles as the abrasive stops cutting efficiently, or you risk flex ro get caughton the 
scorching the end grain workpiece or other 

obstructions. 
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Grit240 Very fine 


Abrasive sheets 
For no obvious reason, 
sheets of abrasive Paper 
made specifically for 
finishing sanders are a 
Proportion Of the 
Standard-size sheets 
made for hand sanding 
Specified as quarter. 
third or half sheets, 
these proportions gover 
the size of orbital 
sanders,’ quarter-sheet 
palm-gnp sanders are 
designed to be operated 
with one hand. 
Self-achesive or 
velourbacked sheets of 
sandpaper can be peeled 
off the base plate when 
they need repiacing. On 
some orbital sanders, 
abrasive sheets are 
wrapped around the 
base plate and held in 
place at each end by a 
wire or metal clamp 


FINISHING SANDERS | 


Designed to leave a smooth, flat and virtually scratch-free surface, orbital sanders have a foam-covered 
base plate faced with sheets of abrasive paper. Under power, the base plate describes a tight elliptical 
motion, which removes wood telatively quickly but invariably leaves the surface covered with a pattem 
of tiny swirling scratches. Some machines can be switched to a straight reciprocal stroke to eradicate 
any visible scratches after the wood has been sanded flat. 


Sanding rates DELTASANDERS RANDOM-ORBITAL SANDERS 

The sanding rate of orbital tapcasavaedevnwsesrnnnesssecessseeese Jetted) vin throrighd Jia dh : salegsatsree nascdvcdvoueuecdeoceudlsbueuthertuunmvekdbleetstess 
sanders is given as orbits With its triangular base plate. a deita sander is an orbital This type of sander combines the charactenstics of a disc 
per minute. Fixed rates of sander designed for sanding into tight comers, narrow sander with an eccentric orbital motion, which practically 
penuieen 20,268 and rebates and other awkward recesses. On most models you eliminates surface scratching. Some models have flexible 
25,0000pm are can preselect the optimum speed for the material you are sanding pads that can cope with curves as well as flat 
commonplace, butthereare — sanding. Swapping the peet-off abrasive sheet for a felt pad surfaces, but you need to switch to a delta sander to reach 
also variable-speed Sanders _— turns a delta sander into a handy polishing machine inaccessible comers 


that can be operated at s 
much slower speeds for § 
finishing paintwork and heat- 
sensitive plastics 


Dust extraction 

Efficrent dust extraction 's 
not only desirable for your 
health, 1t also reduces 
clogging of the abrasive 
paper. On some models, 
the base plate and 
sandpaper are perforated 
so that the dust is sucked 
from beneath the sander 
directly into a collecting bag 
of vacuum cleaner. 


Motor housing 


Electrical insulation 
Lightweight plastic casings 
insulate the user from live 
electrical components 


Orbital sander 


Palm sander 


Dust-exhaust port 


Stoney Paper-release lever 


SEE ALSO 
Safety tips 
Abrasive sheets 

Finishing sanders 


Abrasive grades 
Coarse grades are suitable for sanding sawn softwood and 
for other rough work. Medium to fine grades produce a good 
finish ready for a light hand sanding. On thin veneers, use 
very fine grades only. 

On ‘closed-coat’ paper, for fast general-purpose sanding, 


ABRASIVES FOR POWER SANDING ccs 
A piece of wood is gradually reduced to a smooth surface ready for finishing by 
working through ever finer grades of abrasive grit resin-bonded either to paper or to 
fabric backing sheets. Aluminium oxide is widely used in the manufacture of sheets, 
belts and discs for power sanders. Silicon carbide, the hardest and most expensive 
woodworking abrasive, is another excellent material for sanding hardwoods, MDF 
and chipboard. Silicon carbide is also used extensively as an abrasive for tubbing 
down surface finishes such as paint or varnish. 


the abrasive grit is packed closely together. ‘Open-coat’ 


Perforated sheets 

Some sanding sheets are ready-perforated to increase the 
efficiency of dust extraction. Alternatively, you can buy 
templates for punching holes in standard sheets of 
abrasive paper 


Antistatic additives 


papers have widely spaced grit for sanding resinous 
softwoods, which would clog other papers very quickly. 


Antistatic additives included during the manufacture of 


bonded abrasives retard clogging dramatically and increase 
the efficiency. of extractors. You may not be able to obtain 
ready-cut antistatic sheets for power sanders, but you can 


cut your own from rolls of a suitable width 


Lubricants 
Silicon carbide, in the form of traditional wet-and-dry paper, 


is lubricated with water to prevent the abrasive grains 
becoming clogged with particles of paint or varnish. 


Abrasives are also coated with dry lubricants or stearates to 


reduce premature clogging with wood dust and finishes 


DISC SANDERS 


With the exception of bench-mounted machines, cabinet- 
makers seldom have use for disc sanders, which can cause 
deep cross-grain scratches in the wood. However, miniature 
disc sanders are ideal for intricate woodwork such as carving 
and model-making - and they are especially suited to 
woodturners, who employ the combined actions of disc and 
lathe to advantage when sanding bowls and 


platters. The soft-foam backing pads of a 
miniature disc sander are able to 
conform to the changing contours 
of a wooden bowl, ensunng 
even distnbution of 
pressure without 
generating too much 
heat Also, with the 
disc and workpiece 
rotating 
simultaneously, 

tool marks can be 
removed rapidly 
without scratching 
the wood 


(Flexible-shaft sander) 


Flexible-shaft sanders 
Arbermounted foam 
pads. from 25 to 75mm 
{} to 3in} in diameter, are 
made for use with a 
portable power drill or, 
better still, for flexibie- 
shaft sanders, which are 
highly manoeuvrable 
Velour-lined or self- 
adhesive abrasive discs, 
with cloth or paper 
backing, come ready- 
made to fit every size of 
foam pad 


Foam pads 


_ Velaur-backed discs 


(TVPICAL ABRASIVE GRADES 


Grit 40 coarse 
Grit 50 Very coarse d 
Grit60 Coarse . 
Grit80 Coarse ; 
Grit100 Medium 

Gritt20 Medium 

Gritt50 Fine 
Grit 180 Fine uc 
Grit240 tine 

Gritz80 fine 

Grit320 Very fine : 
Grit400 Very fine 


USING FINISHING SANDERS 


Once you get the hang of keeping the tool moving 
while it’s in contact with the work, there is nothing 
difficult about operating finishing sanders. 


Operating an orbital 
sander 

Move the sander back and: 
forth along the grain, 
covenng the suiface evenly 
with overlapping parallel 
strokes. Keep the toal 
moving the whole time t's 
in contact with the work, 
and don’t press too hard 
Excessive pressure merely 
serves to generate heat, 
which causes wood dust and. 
resin to clog the abrasive. 


Working overhead 
Even though it makes Sens® 
to choose the largest 
available machine when 
sanding sizeable 
workpieces, you will find 
lightweight palm-giip sander 
convenient for applications: 
where a heavier teal would 
be cumbersome. 


SAFETV AND SANDING 
Provided you follow the basic safety procedures 

recommended for power tools, finishing Sanders ae 
safe to operate 


* Wear safety goggles and a lightweight face mask 
when sanding overhead 
* Always unplug a sander before changing the Pape’ 


CHAPTER FIVE 


MACHINE TOOLS 


Not every woodworker has the space or budget to 
set up a fully equipped machine shop, but even one 
or two well-chosen machines make light work of 
ripping, crosscutting, and planing heavy baulks of 
timber to size. Most woodworking machines are 
designed to make the production of identical 
components easy and precise, and the quality of 
finish is so fine that they provide an incentive to 
attempt projects that would be daunting by hand. 


Because virtually all woodworking machines are 
potentially hazardous, it is essential to follow safety 
procedures to the letter and to fit some fonn of dust 
extraction in your workshop. Also, never allow your 
concentration to lapse, nor be tempted to push a 
machine beyond safe fimits. 


TABLE SAWS 
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SEE ALSO | 
Blades 
Blade guards 

Push sticks 

Planning a machine shop 
Dust extractars 

Face masks 

Hearing protectors 


In its basic form, a table saw comptises a rotary saw blade protruding through the 
centre of a flat worktable. Fitted with fences and guides, it is primarily used to cut solid 
timber and man-made boards to size. Despite its seemingly limited function, a table saw 
is likely to become the centre of machine-shop activity, since workpieces are retumed to 
the saw again and again as they are squared, shaped, grooved and mitred. 


Riving knife 

When timber ts seasoned unevenly, it can become ‘case- 
hardened’ as a result of the moisture content varying 
throughout its thickness, As soen as case-hardened timber |s 
cut it begins to move, due to the release of stresses created 
within it. lf this movement causes partially sawn timber to 
close up and pinch a revolving saw blade, the workpiece will 
be thrown back towards the operator with considerable 
velogity, For this reason, acurved metal blade known as a 
nving knife is bolted directly behind the saw blade, to keep 
the kerf open. The nving knife is adjustable to suit blades of 
different diameters. When set correctly, it should be 
approximately 3mm ('/sin} from the saw teeth at its lowest 
point; no more than 8 or Imm (kin) from the teeth at its 
tip; and a maximum of 2 to 3mm ('/ain) below the highest 
point of the saw blade 


Saw-blade diameter 
Table saws for the home workshop are made with blades 
ranging from 140 to 300mm (51/2in to 1ft) in diameter. The 
maximum depth of cut — which is determined by how much 
of the blade can protrude above the table —is only about 
one-third of the blade’s diameter. For serious woodworking, 
consider buying a saw with a 250mm (10in) or preferably a 
300mm (1ft) blade 

The blade is usually raised or lowered by means of a 
handwheelor crank handle. For the cleanest cut and to 
prolong the life of the blade, adjust its height so that the 
teeth are about 6 to 9mm ('/4 to 3/sin) above the surface 
of the work. 


Extractor hose 


Blade guard 
Rip fence : 


Wade-angle crank 


* Blad@-heght crank 


(Table saw ) 


t 3mm (‘/in) 


Saw-blade angle 

By operating another handwheel or crank, the blade can be 
tilted to any angle from vertical to 45 degrees to the table 
Having adjusted the blade, before switching on always deck 
the position of the guard and fences, to make sure they 
wont retard its movement. Also, read the Manufacturer's 
instructions to see whether you should remove the table 
insert or lower the blade before adjustment. Saws have a 
graduated scale that indicates the angle of the blade 


Table insert 
A small section of the table immediately surounding the 
blade ts usually removable, so you can change blades 


Blade guard 

A sturdy metal or plastic guard is suspended directly over 
the blade to prevent the operator touching it accidentally, 
and also to restrain the workpiece if it is lifted from the table 
by the motion of the saw. The guard is either bolted ontothe 
riving knife or suspended from an adjustable arm. Adjust the 
guard as close to the work as is practicable. 


MACHINE-SHOP SAFETY 
It is important to maintain a safe working environment 
in any workshop, but safety ts paramount in a shop 
where woodworking machinery is being operated. 
Periodically tidy up your machine shop to prevent 
offcuts cluttering the workspace 


° Don't store materials or equipment above a 
machine in such a way that they could fall onto't 

* Keep the area around every machine clean and free 
from clutter. Cutting plastic-coated boards leaves 
especially slippery dust on the floor 

e Fit dust extraction or wear a face mask 

* Before switching on, check that spanners and 
adjusting keys have been removed 

* Penodically check that all nuts, bolts and other 
fixings are tightened properly 

* Check your machine settings and run through the 
procedure in your mind before you switch on 

* When you have finished working, disconnect 
machines and lock your workshop. Keep 
unsupervised children well away from all machir 
even when it is not in use. / 


Nery, 


3mm (Y/ain) 


Recommended riving-knife settings 


Blade guard 


Mitre fence 


Table @axtension 


Dn/off switch 


Mitre fence 

An adjustable mitre fence slides in a slot machined in the 
table, on a path that’s parallel to the blade. It is used when 
crosscutting timber from 90 to 45 degrees. The fence must 
fun smoothly without being slack, and it should be marked 
with a clear scale to indicate its angle 


Sliding table 

A standard mitre fence is adequate for relatively small-scale 
vwyork, Dut it is difficult to crosseut a wide board unless the 
table has an adjustable fence attached to a section that 
slides parailel to the blade. Sliding crosscut tables are 
sometimes supplied as accessories to saws made for the 
home workshop. 


On/off switches 

Choose a saw with easily accessible on/off switches that will 
be close athand when you are working on the saw. Alt new 
machines come with a nc-volt release switcl), which will 
automatically stop the machine from operating if the pewer 
»§ Suddenly cut. The switch must be manually reset when 
the power is restored 


Worktable 


The main requisite of any saw table |s that it should be 
rigid and flat. Consequently, the best saws are made with 
cast-Metal or ground fabricated-steel tables. A cheaper 
folded-metal table is acceptable provided it is rigidly 
braced. Choose asaw witha generous-size table, or one 


that is equipped with extension pieces to Support man- 
made boards 


(Lightweight table saw) 


OPERATING MACHINES SAFELY 

Na matter how experienced you become as a 
machinist, never deviate from safe working practices. 
Most woodworking machines will inflict serious 
Injuries if they are misused 


fin fence 


¢ Don't operate a machine under the influence of 
alcohol or drugs, or f you are feeling drowsy. 
e Use sound, sharp cutters or blades only 
e Fit adequate guards to cutters and blades 
¢ Disconnect a machine from the electricity supply 
before changing cutters or biades 
© Do not make any adjustments while cutters or 
blades are moving 
e Check the work for nails, screws and loose knots 
e Don't wear foose clothing or jewellery when 
operating a machine. Tie back long hair 
¢ Feed the work agamst the direction of rotation of 
the blade or cutter 
© Support the work properly when passing it over or 
through a machine 
° Use a push stick to feed a workpiece rather than 
tisk touching a blade or cutter by approaching it with 
your fingers 
© Never reach over a blade to remove offcuts 
° Don't attempt to free a stalled blade or cutter 

: without switching off the machine first 
© Do not try to slow or stop a blade or cutter with a 
piece of wood. Let the blade or cutter come to rest 
naturally if the machine ts not fitted with a brake 

 |f you are interrupted when operating a 

| woodworking machine, complete the operation and 
switch off before looking up 

yX J 


Legstand 


Electric motor 

Being stationary machines, table saws are equipped with 
relatively large electric motors that are more than capable of 
driving a blade fast enough to leave a clean-cut edge on the 
work. However, the larger table-saw motors are less likely to 
be strained by cutting thick, dense hardwood A 1.5kW 
motor is adequate for a machinefitted with a 250 to 300mm 
(10 to 12in) blade 


Rip fence 
To guide jt on a straight path. a workpiece is run against a 
tip fence as it is sawn from end to end. It is 
essential that the fence is sturdy and inflexible 
Some fences are secured at both the front 
and the back of the saw table, but 
this is not essential 
provided the fence is 
constructed with a well- 
designed single mounting. The 
fence should be capable of very fine 
adjustment from side to side, with a 
clear graduated scale. Fore and aft 
adjustment is a useful feature found on 
a few of the table saws designed for the 
home workshop 

The np capacity — the distance 
between the fence and the blade — 
varies considerably from saw to saw 
\deally, choose a saw capable of halving 
a full-size man-made board (many 
perfectly good saws have a smaller capacity) 


Finely adjustable rip fence 


Chisel-like teeth 


SEE ALSO 
Waneyedge 18 
Machine-shop safety 188 
Operating machines safely 189 


Deep guilet 


Case hardened 343 
Dust extractors 236 
Face masks 236 


Hearing protectors 236 


Ripsaw blade 
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Cleaning a saw blade 

Clean wood resin from a saw 
blade with a rag soaked in 
cellulose thinner or white spirit 
Alternatively, you can use a 
proprietary resin-removing spray. 


Universal blade 


Carbide tip 
A ; 


oy 
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Carbide-tipped blade 
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Slot prevents distortion 


TABLE-SAWBLADES A 
on trate 
Special-purpose ripsaw or crosscut blades are used when 
a table saw is set up to perfonn a particular function for 
a period of time. A universal or combination-tooth blade 
is a better choice for the average home workshop, since 
the chore of repeatedly changing the blade would soon 
become tedious. Despite its additional cost, a carbide- 
tipped universal blade is an even better choice. It rips and 
crosscuts solid timber, leaving a superb finish, and is 
ideal for cutting chipboard and plywood. which quickly 
blunt ordinary steel blades. Always follow the saw 
manufacturer's instructions for changing blades. 


Ripsaw biade 

Aripsaw blade has large alternately set chisel-like teeth, with 
deep gullets between them for cleaning large amounts of 
waste. It is designed to cut with the grain only, 


Crosscut blade 

Crosscut teeth are much smaller than those on a rip-saw 
blade and are shaped to saw across the grain withqut 
tearing it out. Hollow-ground blades, which are reduced in 
thickness towards the centre, are made to produce 4 top 
quality finish and are sometimes known as ‘planer blades’. 


Universal blade 

Universal blades, which are made to cut both with and 
across the grain. have groups of crosscut teeth separated by 
a rip tooth and a deep gullet. They do not peiform quite as 
well as special-purpose blades 


Carbide-tipped blade 

This blade has no ‘set’, in the conventional sense. Instead, a 
wide tip of tungsten carbide Is brazed to each tooth to 
provide the necessary clearance n the kerf or saweut- 
Carbide-tipped blades are often slotted to prevent distortion 
as the blade expands through heating. To reduce whisting. 
caused by the blade moving through the air at speed, the 
hole at the root of each slot is plugged with soft metal 


Sharpening table-saw blades 

When a blade becomes blunt, you will smell buming and 
find that it is more difficult to feed the work. A blunt blade 's 
also more likely to jam and throw the work back towards tne 
operator. Take a blunt blade to a specialist for sharpening or 
for the replacement of a damaged carbide tip 


Overhead blade guards 
Every table saw is supplied 
with a blade guard, often 
bolted to the riving knife 
However, to perform 
Certain functions, it is 
necessary to remove the 
riving knife — which means 
having to provide a safe 
alternative to a knife- 
mounted guard. One 
solution is a counter- 
weighted guard suspended 
from an adjustable floor-standing mast with a boom that 
alsO carries a dust-extracting hose to the guard, For 
clarity, the blade guard has been omitted from some 
illustrations in this chapter, but this does not imply co 


it's safe to operate a saw without an adequate guard. 


Ripsawing is used to reduce solid timber to width by cutting more or less parallel to 
the grain. The work is always run against the rip fence and never cut freehand, in 
order to avoid the risk of twisting the workpiece and jamming the blade in the kerf. 
Man-made boards are rippedin a similar way. The riving knife and blade guard must 


bein position when tipsawing. 


Adjusting the rip fence 
A np fence that extends in one piéce across the saw table is 
\deal for cutting stable man-made boards, However, when 
sawing solid timber there is always a chance that this type 
of fence will cause an accident. Stresses locked in the 
timber can make the kerf spnng open until pressure against 
the rip fence forces the workpiece against the side of the 
blade, Causing it to jam and throw the workpiece 

If the fence Is capable of fore-and-aft adjustment, it should 
be withdrawn until its far end is about 25mm (1in) behind 
the teading edge of the exposed part of the blade (1), 
providing clearance to the right of the blade. Alternatively, 
clamp or screw a biock of timber to a one-piece fence (2) to 
provide similar clearance. Whatever type of fence is fitted, it 
must be set paralle! to the blade 

Using the graduated scale as a guide, adjust the fence to 
the required width of cut. then make a test cut in the end of 
a piece of scrap timber to check the setting. If you cannot 
trust the scale, use a rule to measure from the fence to one 
o! the saw teeth set towards the fence. Before you switch 
on, check that the fence is securely clamped 


Ripping a wide board 
Use both hands to np a wide board — applying pressure with 
one hand directly behind the work but out of line with the 
blade, while holding the work against the fence and down 
onto the tabte with the other Feed the work at a steady 
rate, and do not attempt to retrieve the offcut until the blade 
has stopped moving 

When npping a very wide board, have an assistant help 
YOU support the board - making it clear that you will guide 
the workpiece and control the feed rate 


Ripping a narrow board 
As you approach the end of a ripcut in a narrow board, feed 
the work with a push stick — a strip of hardwood notched at 
one end, with a rounded handgrip at the other - and use a 
second push stick to apply pressure against the rip fence 
Proprietary plastic push sticks are available from tool 
stockists. Store your push sticks near the table, so they are 
always to hand when needed 


Bevel ripping 

To rip a bevel along a workpiece, before you switch the saw 
on, tilt the blade to the required angle and cheek that the 
blade is not touching the guard or rip fence Feed the work 
as for a normal ripcut 


Cutting a tapered workpiece 
To saw a tapered workpiece, cut a notch in the side of a 
plywood or chipboard jig to hold the wood at the required 
angle to the blade. Keep the Jig pressed against the rip fence 
while feeding it in the normal wav. 


Ripping a waney-edge 
board 

It is impossible to run a 
waney edge against the np 
fence with any certainty of 
achieving a straight npcut. 
Pin a sheet of thin plywood 
to the underside of the 
workpiece so that it projects 
slightly beyond the waney 
edge and acts as a guide 


SEE ALSO : 
Machine-shop safety _‘188 


Operating machines safely 189 


Blades 190 clean cut that the end grain may need no further finishing. Keep the blade guard and 
Dust-extracting guard 190 riving knife in position, even though the knife is not essential for crosscutting. 

Dust extractors 236 

Face masks 236 Crosscutting with a mitre fence 


Although the adjustable mitre fence on the average table 
saw |s relatively short, it is often drilled so that you can 
screw a longer hardwood 
fence to its face (1). Once 
the wooden fence is 
crosscut on the table saw, it 
also acts as a backup to the 
work — to prevent the grain 
splitting out at the back as 
the workpiece ts fed past 
the blade. Alternatively, as a 
temporary backup, 
sandwich a piece of scrap 
timber between the factory- 
made mitre fence and the 
workpiece 

Hold the work firmly 
against the fence with both 
hands (2), and feed it 
relatively slowly into the 
blade. If the workpiece is 
too short to be held 
securely with both hands, 
clamp it to the fence 


Hearing protectors 236 


MAKING MULTIPLE CROSSCUTS ooo cesssssssssssusscaseceeseectestnsppretnunecesenanesvenvane 
Many woodworking projects entail making several identical components. 
Rather than trying to crosscut individually marked workpieces one at a time, 
set up one or two stops to locate the wood accurately in relation to the blade, 
so you can make repetitive cuts quickly and accurately. 


1 Making identical offcuts 
It is tempting to butt the end of the 
work against the rip fence to ensure 
that offcuts to the right of the blade 
ate of equal length. However, an offcut 
caught between the fence and the 
revojving blade can be thrown back into 
the face of the operator. The correct 
method is either to withdraw the rip 
fence clear of the blade or to clamp a 
spacer block to the fence to act as an 
end stop for the work, leaving a 
clearance to the right of the blade (1). 
To make the cut. slide the work 
sideways until it butts against the block 
and feed the wood into the blade — 
then repeat the process to make 
identical offcuts 


Making identical workpieces 

Using the mitre fence, cut each piece 
of wood square. Clamp a block of 
wood to the extended mitre fence to 
act aS a stop for the squared end of 
each workpiece {2), then feed the 
workpieces past the blade to cut them 
to fength 


When cutting workpieces to length on a table saw, use the mitre fence or a sliding 
crosscut table to guide the wood past the blade. A shatp blade will produce such a 


Crosscutting on a sliding table 4 
The friction between a large board or long workpiece and 
the sawtable can make crosscutting with a mitre fence a 
laborious procedure. A smooth-running, sliding crosscutting 
action makes for easy and accurate work, regardless. 
size of weight of the workpiece. A sliding table is fitted v 

a longer-than-average crosscut fence that is adjustable to any — 
angle between S90 and 45 degrees to the blade. Most fences . 
are made with an adjustable end stop for use when making 
identical workpieces 


Cutting a mitre 
To cut a mitre ona table saw, adjust the mitre fence to the 
required angle, then feed the workpiece past the blade in — 
the norma! way (1), Take care to hold the work firmly it 
the fence, to prevent it being drawn backwards by the blade 
To cut a compound mitre {one angled in two planes}, 
adjust the mitre fence then tilt the saw blade (21. To cut a 
mitre acress the end of a board, tilt the blade te 45 degrees 


and set the mitre fence at 90 degrees to the blade (3). 


> 
- 
So 


CUTTING REBATES AND GROOVESWITHA TABLE SAW Cutting a tongue and groove 

Leave a centrally placed ton 
When cutting 4 groove or rebate, on certain table saws workpiece by tae two ethane te first 
it is necessary to remove the combined riving knife and cut in the narrower face, then turn the wood end for end to 
blade guard. Some table saws can be fitted with Cut the other side of the tongue (5) Remove the waste from 
special vertical/horizontal hold-down guards. which both sides (6). To saw a matching groove in another 
surround the work in the vicinity of the blade. if this is workpiece, adjust the fence to cut one side, then turn the 
not possible with your saw, suspend a proprietary work end for end to make the second cut before removing 
dust-extracting guard over the blade when performing the waste {see below left) 


such operations. 


Fit a hold-down guard when 
grooving or rebating 


Cutting a rebate 

Jwo straightforward npcuts 
produce a rebate ona 
workpiece. Make the first 
cut in the narrower face of 
the workpiece (1), leaving 
sufficient wood on each side 
ofthe kerf to provide 
adequate support. Reset the 
np fence and blade height, 
then make the second cut 

1 detach the waste from 
the workpiece (2). Make this 
second cut with the waste 
facing away from the fence 
— since a waste strip 

trapped between the blade 
and fence could be thrown 
back as the last few wood 
fibres are severed. Stand to 
one side when feeding work 
into the blade 


Cutting a groove 
To cuta groove that is wider than the kerf cut by the saw 


blade, make one sawcut to the required depth on each side 


of the groove {3}, then adjust the rip fence sideways one 
keifwidth at a time to remove the waste between (4). 


Kerfing with a table saw 

Almost severing a strip of wood with regularly spaced 
sawcuts provides sufficient local flexibility to make a 
tight bend in a thick workpiece of solid timber. The 
exact kerf spacing is a matter of experimentation — but 
as a rough guide, the closer the spacing the tighter the 
bend. Adjust the height of the blade to ieave an intact 
strip of wood between 2 and 6mm (‘/16 and Yain) thick, 
depending on the flexibility of the wood, When 
performing this operation, fit an overhead blade guard 
{for clarity, omitted from the iliustrations here) 


Bend solid timber by kerfing 


Accurate spacing is essential if the resulting curve is 
to be smooth and regular. Screw a temporary wooden 
fence to the saw's mitre fence. Make one cut through 
the wooden fence, then drive a nail into it to mark the 
kerf spacing and cut off the head of the nail (4). 
Having cut one 
kerf in the work, 
slot the first kert 
onto the nail and 
cut your second 
kerf, Slot that 
kerf over the nail 
and make your 
third cut, and so 
on (2). 


FIT A BLADE GUARD 
For clarity, the blade 
guard has been 
omitted from some 
illustrations on this 
page — but this does 
not imply that it's safe 
to operate a table saw 
without an adequate 
blade guard. 


RADIAL-ARM SAWS 
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SEE ALSO 
Riving knives 156 
Machine-shop safety 188 


Operating machines safely 189 The radial-arm saw is first and foremost a crosscut saw for making square, bevelled and 


mitred cuts. It also makes a passable ripsaw. The blade-and-motor housing on a 


Crosscutting 197 
Ripsawing 198 standard-pattem radial-arm saw is suspended below a metal arm mounted on top of a 
Oust extractors 236 rigid column. The ann swings from side to side to present the blade at an angle to the 
Face masks 236 work for cutting mitres. in addition, the motor housing and blade can be tilted and 
Hearing protectors 236 pivoted to make compound-angle cuts. On one model, the ann is fixed while the table 


pivots below it. As the column is mounted to the rear of the worktable, a radial-arm saw 
can be installed against a wall. Most radial-ann saws stand on a bench or their own 
legstands, and some can be folded away and hung from wall brackets. 


Electric motor Am angle 
The average radial-arm saw for the home workshop is fitted The arm can be rotated left or nght, after releasing the 
with an electric induction motor rated at about 1.1kW. This is mitre clamping lever. A latch positively locates the arm for 
powerful enough to generate adequate saw-blade speeds of crosscutting at 90 or 45 degrees. A scale on top of the 


nearly 3000rpm. column indicates the angie of the arm 

Saw-blade diameter Saw-blade angle 

The saws manufactured for the home workshop are usually Having released the bevel clamping lever, you can tilt the 

supplied with 250mm {10in) blades saw blade to any angle between vertical and horizontal, A 
locating pin engages automatically when the blade is @ 

Depth of cut 90 or 45 degrees. Choose a machine with a scale that 

Most radial-arm saws have a possible maximum depth of indicates the angle of the blade clearly, 


cut of about 75mm (3in). The biade, along with the machine's 
arm, ts raised or lowered by operating a 
crank situated either on top of the 
column or beneath the worktable 


Crosscut capacity 

The maximum crosscutting width is determined mainly. 
by the length of the arm. The crosscut capacity of home- 
workshop saws varies from 310 to 465mm {1ft to ift 


Depth crank «+--+ 7 
_aw Mitre scale Gin). To make cuts up to 600mm (2ft) wide, you need to 
Mitre clamping lever laa. ; buy one of the smaller industria! radial-arm saws 
Mitre latch ---++++- = , = - Rip capacity 


Radial arm The width of npcut — up toa 
maximum of between 500 
and 650mm (1ft Bin and 2it 

“rs Blade-pivot atch 2in) — is selected by sliding 

the motor housing along the 

arm and locking it in position 
with a clampirig lever or 
knob. Scales pnnted along 
the arm indicate ripcut width. 


Sawdust-exhaust part +++ff+--SMMMMMB.--+-0eeererenees 


Worktable 


Blade guard 

The blade on a radial-arm 
saw is enclosed bya ‘gravity 
guard’, which is raised 
automatically by the work 
dunng npping and 
crosscutting operations 
The guard drops back under 
its own weight at the 
completion of either 
process 


Blade guard 


Riving knife 

When nipping, to prevent 
case-hardened timber 
closing on the blade, lower 
the riving knife into Position 
just behind the blade and 
secure it with the lock nut. 
When crosscutting, the kaife 
is pushed back inside the 
blade guard 


Legstand 


( Radial-arm saw 


Worktable 


A simple worktable of high-density fibreboard or chipboard is 
fixed to the machine's metal base. Because the blade of a 
radial-arm saw must cut into the surface of the table, it is 
worth covering the surface with a thin sheet of plywood or 
MDF Attach the MDF or plywood with strips of double-sided 
self-adhesive tape 


Fence 

Workpieces are crosscut against a fence running across 
the worktable. The same fence is used to guide the work 
during ripsawing operations, 

For crosscutting, the fence is sandwiched between the 
work table and a spacer board — the blade being parked 
behind the fence between cuts. To increase rip capacity, 
the fence can be placed behind the spacer board 

The fence that comes with the machine js usually made 
ffom the same fibrous matenal as the worktable. However, 
you can replace it with one made from solid timber — in 
which case, it's convenient to make it longer than the 
original fence 


On/off switches 

The on/off switches are usually placed either at the end of 
the radial arm or on the main contro! handle, where they are 
within easy reach Some saws are supplied with removable 
keys, so they can be rendered inoperable. 


Dust extraction 

Radial-arin saws create a great deal of dust, which Is 
elected through a rubber exhaustport on the blade guard. 
Some form of extraction is required in order to make sure 


the area surrounding the saw does not become slippery 
weh loose sawdust 


lf a blade jams during a ripcut, it can throw the work 
back towards the operator. To prevent this happening, 
an anti-kickback assembly, which has trailing teeth or 
‘pawls; is mounted on the saw. 


The slightest backward movement of the work causes the 
pointed pawls to pivot downwards to restrain the wood. The 
anti-kickback assembly also acts as a hold-down device to 
prevent the workpiece being jifted off the table by the 
ascending saw teeth 

For ripsawing, raise or lower the anti-kickback assembly 
until the points of the pawis hang 3mm (Vain) below the 
surface of the wood. For crosscutting, raise the assembly 
clear of the work. 


Setting up the machine 
Support a radial-arm saw on a 
bench at a comfortable working 
hesght. and allow enough 
clearance for your knuckles 
between the column and the 
wall when operating the depth- 
adjustment crank, 


USING A RADIAL-ARM SAW SAFELY 

Always follow the general safety recommendations for 
working in a machine shop and take extra care when 
operating a radial-arm saw. 


e Install the saw sloping backwards very slightly, so 
the blade and motor housing cannot slide towards the 
Operator under their own weight 

e When crosscutting, make sure the hand holding the 
work is not in line with the blade. 

© Always park the blade and motor housing behind the 
fence between crosscuts. 

© Never rip without using the anti-kickback assembly 
and riving knife. 

© Keep anti-kickback pawls sharp. Take care when 
tipping piastic-laminated board, since it may not 
provide sufficient grip for the pawis. 

¢ Do not perform an operation freehand. Always use 
the fence or some other device that will hold the 
workpiece still and stop it rotating or twisting 

e Plan a ripcut so that the offcut is free to move 
sideways away from the blade 

¢ Do not stand directly in line with the blade when 
ripping workpieces. 

e Have an assistant help you to supporta long board. 
e Don't rip short pieces of wood that will bring your 
hands close to the biade. Use a notched push stick to 
feed narrow workpieces 

° Keep the saw’s biade guard in place and in good 
working order. 


SAW BLADES aa sacccssscnussseessvescecessvuuasesnvessscnnnossescassannnnssessussccnsnnussueonannecrssecesenenneatsseenessnersrttt 


SEE ALSO 
Riving knives 156, 194 
Maching-shop safety 188 
Operating machines safely 189 


Blades simitar to those used on a table saw are available for radial-arm 
saws. A general-purpose or universal blade, especially one with 
tungsten-carbide-tipped teeth, is a good choice for a home 


Table-saw blades 190 workshop. However, there are other, more specialized, blades 
Blade guard 194 suitable for a radial-arm saw. 

Anti-kickback assembly 195 

Dust extractors 236 General-purpose anti-kickback blades 

Face masks 236 Whether crosscutting or ripsawing, these biades leave a 


good finish on the wood. The small metal ‘horn’ behind each 
saw tooth not only reduces kickback when wood !s fed too 
slowly into the blade, but also minimizes the tendency for 
the blade to ‘climb’ onto a workpiece being crosscut on a 
radial-arm saw. 


Hearing protectors 236 


Storing saw blades Laminated-panel blades 

it is worth investing in purpose- | Having negative-rake (backward-leaning) teeth. these blades 
made plastic boxes to protect cut double-sided laminated panels without chipping the 

your circular-saw blades from melamine surface. Though relatively expensive, they may be 
accidental damage. cost-effective if you are planning to make a complete fitted 


kitchen from laminated boards. The negative-rake teeth also 
have the advantage of reducing blade climb when 
crosscutting workpieces 

Tungsten-carbide-tipped saw blade 
Metal-cutting blades New radial-arm saws are usually supplied with a 
Intended primanty for sawing non-ferrous metals, these general-purpose TCP blade 
blades are a slightly cheaper option for cutting melamine- 
faced boards cleanly 


Anti-kickback blade Laminated-panel blade 


Metal-cutting blade 


¢ Changing blades and cutters 
Always follow the saw 
manufacturer's instructions 
when fitting blades on your 
radial-arm saw. 


Dado head 
A dado head fitted to the normal saw arbor provides a means 
of cutting grooves and housings up to 21mm (*/sin) wide in 
one pass. A dado head comprises two universal blades, 
which cut both sides of a groove or housing simultaneously, 
and a parr of ‘chipper’ blades sandwiched between them to 
remove the waste. Paper washers are inserted between the 
blades to make minute adjustments to the width of cut 
Don't fit a dado head to a radial-arm saw that has an 
electronic braking system, which slows blade rotation after 
switching off. The braking action can loosen the blades. 


Chipper blades are 
sandwiched between 
dado saw blades 


tn order to sever a workpiece completely, the saw blade must cut into the plywood 
table lining to a depth of about 1mm ["ssin). This scored line passes across the table 
and through the fence. The notch cut in the fence makes an ideal guide when you 
need to align the blade with a cut line marked on a workpiece. Both the anti- 
kickback assembly and riving knife must be withdrawn while crosscutting. 


Making a square crosscut 

With one hand, hold the work face side uppermost. against 
the fence, positioning the workpiece so that the blade will 
cuton the waste side of the marked line. Make sure all 
clamping ‘evers are tight, except for the one that allows the 
blade and motor housing to travel along the arm. Switch on 
and steadily pull the saw towards you to just sever the 

work (1), then push it back and switch off. 

Crosscutting is a relatively safe procedure, because the 
action of the blade tends to hold the work against the 
fence and down onto the table. However, the blade also 
has a tendency to ‘climb’ = pull itself towards the operator 
_— when crosscutting. This tendency must be resisted by 
keeping your forearm in a straight line with the control 


handle of the saw 


Making repetitive crosscuts 

Aligning the marked lines with a note in the fence may 
not be sufficiently accurate when you need to cut a 
number of identical workpieces to length. Instead, 
clamp a block of wood to the fence (2) to act 
as an end stopfor the workpieces — but 
never position the end stop so that it 
restricts the lateral movement of an offcut 
once ithas been severed. Also, always 

make sure that sawdust does not become 
trapped between a workpiece and the 

fence or end stop. 


Cutting a wide or thick board 

Provided it's not important to preserve a face side, use an 
end stop when you want to cut a board that is wider than 
the saw’s crosscut capacity or thicker than its maximum 
depth of cut. Cut just over halfway through the work (3), 
then turn it over, press it against the end stop and sever the 
woodwith a second cut 


Making a bevelled crosscut 

To make a bevelled crosscut, first tilt the blade and clamp it 
at the required angle, then proceed the same way as for a 
square crosseut (4) 


Cutting a mitre 

To cut a mitre on the end of a workpiece, swing the arm to 
the required angle (usually 45 degrees), keeping the blade 
vertical, then clamp the arm in place. Holding the work firmly 
against the fence to make sure it cannot move dunng the 
operation, cut the mitre by pulling the saw towards the front 
of the table (5) 
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Hearing protectors 236 


RIPPING WITH A RADIAL-ARM SAW 


Radial-arm saws ate not ideal for cutting timber to width — it’s usually preferable to use 
a table saw or even a portable ci:cular saw. Hf you need to perform the operation ona 


radial-arm saw, tum the blade parallel to the fence. For relatively narrow workpieces, 
the blade faces the saw‘s column in whatis called the ‘inrip’ positron. To np wider 
boards, the blade is tumed to the outrip’ position, facing away from the column. 


Feeding the work 

A workpiece must be fed 
into the saw biade against 
its direction of rotation (1). 
To feed the work in the 
opposite direction would 
result in the blade snatching 
the work, perhaps pulling 
the operator's hands 
towards tt. 

When inripping, the work 
is fed from one side of the 
table (usually the right-hand 
side, but check the 
manufacturer's instructions). 
When outripping, the work 
is fed from the other side 
since the blade is facing in 
the opposite direction. 

Both the riving knife and 
the anti-kickback assembly 
must be deployed whenever 
you are ripping timber. 


Adjusting the blade 

Stide the blade along the 
arm until the required width 
of cut is indicated on one of 
the rip scales. To make sure 
the settirig has not been 
affected by tightening the 
clamping lever, make a test 
cut in the end of a piece of 
scrap timber. You can 
increase the rip capacity by 
placing the fence behind the 
table’s spacer board. To 
sever a workpiece 
completely, the blade must 
be lowered until it cuts into 
the table lining to a depth of 
about Imm ("/iin). 


Ripping a workpiece to width 

Make sure all clamping levers are tight, then switch on. 
Keeping the work pressed against the fence, use both 
hands to feed the work into the blade at a steady rate. 
Use a notched push stick to feed a narrow workpiece 
that would bring your hands close to the blade. 


Bevet ripping 

To cut a bevel along one edge of a workpiece, proceed 
as for a square npcut but tilt the blade to the required 
angle. Follow the saw manufacturer's instructions for 
setting the anti-kickback pawts for a tilted blade. 


Turn the blade away from the column to 
outrip a wide board 


Tilt the blade to cut a bevel 
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with a dado | 
fit a dado he 
that has an 
blade-braking 


Cutting a housing 
Using a dado 
housing as if you we 
making acrossc 
Being considerably 
than a single saw | 
dado head may 
the machine's te 
pull itself towards | 
operator — so be pi 
fesistit. To repeat a hoy 
on more: than one 
workpiece, clamp 
stop to the fence ( 


Cutting a groove 
Fit a dado-head cor 
to make up the ri 
width of cut, Remove 
riving knife, but keep 
the blade guard anc 
kickback assembly in 
Select the tnrip or outrip” 
position for the dado hee 
as appropriate, then proce 
as if making a ripcut {2}. 


Cutting a rebate 
To cut a rebate along the: 
edge of a workpiece, use 
the dado head as if you" 
were Cutting a groove. 


2A dado head cuts a wide groove with one pass 


KERFING 


Bending a length of solid timber by ketfing is an easy 
Procedure on a radial-arm saw set up for crosscutting. 


You can make a simple jig for accurate kerf spacing by 
driving a nail into the fence and snipping its head off. Having 
made one kerf, shift the work sideways, then stide the kerf 
onto the nail and cut the next kerf. Alternatively, instead of 
using a nail, you can make a pencil mark on the fence and 
align each cutby eye. 


CUTTING JOINTS WITH 9 AO IAE BI nan cnccenserrtonsrnciialrtenttineneraeeanes 


Certain simple joints can be cut quickly and accurately on a radial-arm saw. Fit a 
universal blade, or save time by using a dado head for halving joints, lap joints 
and tenons ~ but never fit a dado head to a saw that has an electronic blade- 
braking system. 


Reinforced mitre joint 
A plywood tongue is often used 
to reinforce a mitre joint. Having 
made two straightforward bevel 
crosscuts, adjust the blade depth, 
then turn the work end for end 
and cut a slot for the tongue in 
each bevel (1), Use an end stop 
to ensure the slot is identically 
placed in both halves of the Joint 


Halving joints 

For a halving or cross halving 
jo;nt, first adjust the blade to cut 
halfway through the work and 
make crosscuts on the shoulder 
lines. Slide the work sideways 
against the fence, making 
successive crosscuts to remove 
the waste little by little (2). Use an 
end stop to repeat shoulder-line 
cuts accurately, In the case ofa 
cross halving joint. clamp end 
stops at both ends of the fence — 
one for each of the shoulders 


CRA 


Lap joints 

Square both halves of the joint 
with a straightforward crosscut, 
then adjust the biade height and 
cut the lap in the same manner 
as a halving joint 


JO 


Cutting tenons 

With the workpiece butted 
against an end stop, cut one side 
of a tenon as you would a lap 
Joint. Then turn it over and cut the 
other side (3) 


MITRE SAWS 


SEE ALSO 
Router planes 125 
Paring chisels 128 
Machine-shop safety 188 
Operating machines safely 189 
Dust extractors 236 
Eye protection 236 


relatively wide boards, even when making compound cuts. 


Electzic motor Blade guards 
Mitre saws vary in power from around 1000W to 1800W All mitre saws have a pivoting guard to cover the raised 
Better-quality machines are fitted with soft-start induction blade, Alocking switch or fever on the handle must be 
motors so the blade does not ‘kick’ as the tool :s operated before the saw can be lowered. The guard then 
switched on. pivots upward away from the cutting area 


Fences Control handle 
A two-part fence supports the work on either side of the 
blade. The fences on larger compound-mitre machines are 
adjustable so both halves can be slid out of the way for 
compound cuts. Fences sometimes have predrilled holes for 


adding temporary wooden extensions 


Motor housing J 


Blade quard 


a . jaw é, ‘ ~--Rlotating table 
Calibrated pivot assembly s 


Workpieca clamp = 


Sliding mitre saw 
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Until recently, mitre saws or ‘chop saws’ were used almost exclusively by professional 
woodworkers and site contractors for cutting mitres and compound angles. Now that 
these saws are available at vastly reduced prices, they have become popular for the 
home workshop. Basically they consist of a circular saw on a round pivoting base that 
can be swivelled to make angled cuts up to 45 degrees. With medium-range models, 
you can also tilt the blade sideways to make bevelled cuts and compound mitres. At 
the top of the range, the saw body is attached to a sliding carriage that can be moved 
back and forth. This greatly increases the capacity of the saw, making it possible to cut 


Sliding bars 

The cutting capacity of 
sliding mitre saws is much 
greater than that of fixed- 
head models. Some can cut 
boards 340mm (13%Ain} 
wide, although this ts 
reduced by 100mm {4in} or 
more when cutting 45- 
degree mitres. The saw 
head moves on bearings 
along a single-bar or double- 
bar assembly. The sliding 
action should be smooth, 
with no side-to-side play in 
the bearings. 


Dust control 

Many mitre saws are fitted” 
with dust bags, but these 
are often too smail, A better 
option is to buy a model that 
can be connected toa 
vacuum cleaner or portable 
dust extractor 


Laser guides 

Laser guides are now fitted 
to a number of woodworking: 
tools, inctuding jigsaws, 
circular saws and mitre 
saws. A small laser fixedto 
the saw assembly throws@ 
narrow red beam onto the 
table, showing exactly 
where the blade will cut. 


Table-locking evel 


| 
j 
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The base of a mitre saw 
consists of a rotating central 
table surrounded by a fixed 
section that s graduated 
from zero degrees at the 
centre and up to 45 degrees 
to the left and right of 
centre. Most mactiines have 
indents or grooves indicating 
the most commonly used 
angles (15, 22.5, 30 and 45 
degrees). The saw assembly 
showid move smoothly and 
stop automatically at the 
required angle 

Saw bases are designed 
tobe bolted securely to a 
bench or workstation. Some 
are fitted with sliding 
extensions that support a 
long workpiece on both 
sides of the blade Most 
models come with clamps, 
fitted to the base or fence, 
which hold the workpiece 
securely and prevent it 
moving as the blade cuts 
into the wood. 


Biades 

The smaller basic mitre 

Saws are fitted with 200mm 
(Bin) diameter tungsten- 
carbide-tipped blades. Larger 
Machines may be designed 
to take 250 or 305mm (10 or 
12in) blades. 

Teflon-coated high-finish 
Saw bladesleave an 
extremely clean finish on 
Mouldings. Similar blades 
are essential for mitring 
Picture-frame mouldings 
with fragile Coatings, such 
aS lacquer or gildirig 


(aes ITT 


SING A MITRE SAW SAFELY 
As well as following general machine-shop safety 
recommendations, take the following precautions 
when using a mitre saw. 


¢ Mount the saw on a sturdy bench or workstation 
° Wear eye protectors, 

¢ Disconnect the saw from the power supply when 
making adjustments 

* Before switching on, make sure all cramps and 
adjusters are tightened fully and that the blade 
guard Is operating correctly 

* When holding a workpiece against the fence, keep 
your hand well away from the blade 

¢ Make sure the blade is running at full 
speed before making a cut. 


All mitre saws cut workpieces accurately to length, 
leaving nicely finished end grain. With the machine 
secured to a bench or rigid purpose-made stand, 
Jock the blade at 90 degrees to the fence. 


Holding the workpiece firmly against the fence, align the 
cutting line with the saw blade Release the guard- 
locking switch or lever and operate the power switch 
Allow the blade to run up to speed, then pull down on 
the saw head to oo 

make the cut (1). — 
Once the worl< is 
severed, lift the 7 
blade out of the kerf 
and then switch off. 


Making a sliding cut 

This is possible only with a sliding head. Clamp the 
workpiece to the table, pull the saw head towards you, 
then release the guard lock and switch on. Lower the 
blade into the work and push forwards with slow even 
pressure (2). Don’t make sliding cuts for small sections 
of timber. 


TRENCHING WITHA MALT RE SAWN... sarvcnsonnnscovtteicomntrnrs 


With some sliding mitre saws you can adjust the depth 
of cut in order to cut a trench (housing) across a 
workpiece — a feature that enables you to make 
accurate halving and housing joints. 


Cutting a housing 

Mark the housing on the workpiece, then adjust the saw’s 
grooving control to the exact depth of cut and set the 
required cutting angle. Check that all the controls are 
tightened. Place a piece of scrap timber, about 50mm (2ir) 
wide, between the workpiece and the back fence. Turn on 
the saw and make a sawcut on each side of the housing, 
just on the inside of the marked line, Using a paring chisel or 
router plane, remove the waste between the sawcuts 


RT Fin. rctse eon sisserscorinicett ose 


An angled blade can cause the workpiece to creep 
sideways as it starts to cut - so, when possible. clamp 
workpieces that are to be mitred. 


Tocut a basic mitre, set up the saw as for 
crosscutting but release the locking 
mechanism that allows you to swivel the 
blade to 45 degrees (3). Tighten the 
mechanism before making the cut 


Cutting compound mitres 

On some saws the blade can swivel 
and tilt to make compound-angle mitre 
joints. A calibrated pivot assembly at 
the back of the saw indicates the 
angle of tit. On most models 
the blade tilts in one 
direction only (usually to 
the left} — though 
double-bevel saws can 
be tilted to either side 
of vertical, which is 
more convenient. 

To make a compound 
cut, set up the mitre angle as described above. If possible, 
increase the gap between the two halves of the fence. 
Check that the fence still provides adequate support for the 
workpiece, then clamp the fence securely. 

Loosen the bevel control and set the required angle, then 

retighten. With the power off, lower the saw to make 
sure the blade will not foul the fence 
Turn on the power and make 
the compound cut (4) as if 
you were 
sawing a 
standard 
mitre. 


SEE ALSO 
Machine-shop safety 168 
Operating machines safely 189 


Push sticks 191 
Replacing blades 205 
Making curved cuts 206 
Crosscutting 207 
Cutting joints 207 
Ripsawing 207 


Dust extractors 236 


¢ Efectric motor 

Band saws for the non- 
professional market are made 
with 550 to 1000W electric 
motors — quite powerful enough 
to cope with the demands made 
on them in a home workshop 


BAND SAWS 
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A band-saw blade is a continuous loop of metal driven over two or three large wheels. 
Because the thrust of the blade is always downwards onto the saw table, there is no 
danger of a kickback throwing the work towards the operator. For this reason, many 
woodworkers prefer the band saw to a radial-arm saw or table saw, even though it 
neither rips nor crosscuts quite as cleanly or as fast. The band saw has several other 
advantages. It can be used to cut curved components; it will cut thicker timber than the 
average circular saw will the wastage of timber is minimal thanks to the very narrow 
kerf cut by the blade; and it also costs less than a good table saw. Band saws run 
relatively quietly — an advantage if your workshop is part of your house. 


Depth of cut 
Many band saws are sold by 
virtue of the fact that they 
are capable of cutting thick 
workpieces, The average 
home-workshop band saw 
will cut wood up to 150mm 
(6in) thick, but the slightly 
more expensive models have 
a maximum capacity of 
300mm {1 ft). This facility 
makes a band saw the ideal 
machine for cutting large 
baulks ef wood into planks, 
or even into veneers. 


Width of cut 

The band saw’s throat — the 
distance from the blade to 
the vertical frame member — 
determines its maximum 
width of cut, Throat size on 
most home-workshop band 
saws Is about 300 to 350mm 
{1ft to 1ft 2in). If you are 
likety to cut wider boards, 
choose one of the smaller 
industrial band saws 


Cutting speed 

The cutting speed of a band 
Saw is measured by the 
number of metres orfeeta 
point on the biade will travel 
in one minute. Top speed 
varies considerably from saw 
to saw, ranging from 220m 
(720ft) to 1220m (4000ft) per 
minute. On some band 
saws, you can select siower 
speeds. for cutting metals 
and hard plastics. Others are 
fitted with variable-speed 
control between limits 
Manufacturers normally 
recommend the highest 
speeds for cutting wood, but 
be prepared to reduce speed 
if you sense the saw is 
straining when cutting very 
dense timber. 


Band wheel 


-++ Blade guard (raised) 


Blade-access door 


Band saw ) 


Band wheels 
Aliband saws have at least two wheels for the blade, one 
mounted directly above the other. The !ovver wheel is driven 
by the Motor A few saws have a third wheel - which has 
the effect of increasing throat width, since the blade travels 
to one side before returning to the upper wheel. Three- 
wheel Saws put a greater strain on blades. causing them to 
break more often. Band wheel's are fitted with 
fubber, cork or PVC tyres to preserve the 
set of the blades. 

Accumulated dust can cause the 
blade to stip — so. if possible, 
choose a saw witha fixed brush 
mounted in such a way that 
it cleans sawdust from the 
drive-wheel tyre. Also !ook 
for band wheels mounted 
on sealed beanngs — they 
never need lubricating 


Three-wheel band saw 


Blade guides 

Bearings or guide blocks support the blade on both sides 
and fromm behind so as to resist the tendency for it to be 
twisted and pushed off the band wheels by the action of 
cutting a workpiece. One set of beanngs, mounted above 
the saw table, is moved up or down to accommadate the 
thickness of the work; and a fixed set of bearings is usually 
mounted below the table, Blade guides must be capable of 
adjustment to very fine tolerances 


Blade tension and tracking 
The blade's tension is adjusted by moving the top band 
whee! up or down. Some saws are made with a scale that 
indicates the tension for each blade, but usually the correct 
blade tension has to be ascertained by experimentation and 
experience. Some newer models have a cam-action 
tensioner that atitomatically resets the tension when you 
change a blade 

Tracking is usually adjustable to ensure that the blade runs 
centrally on the band wheels. 


Blade guards 

Except for the part exposed to the work, the entire band- 
saw blade is enclosed by the mactiine’s casing. The exposed 
Section is shielded by a vertically adjustable guard 


Saw frame 
The best band saws are constructed witha rigid heavy- 
gauge-steel frame to resist the considerable tension 
applied to the blade. A saw 
cannot run true if the frame 
1s flexible. 


Saw table 
The majonty of saw tables 
are made from cast iron, 
ground fabricated steel or an 
aluminium alloy. They are 
Machined perfectly flat or 
have grooves for faster 
Sawdust clearance 

Every band-saw table tilts 
to 45 degrees for Cutting 
mitses and bevels. A scale 
under the table indicates the 
angle of tilt. The average 
table is 400 to 450mm (fi 
4in to 1# 6in) square. 


Rip fence 

Straight ripcuts are made 
against a short adjustable 
fence. Very deep or long 
workpieces may prove 
unstable when using the rip 
fence as supplied - in which 
case, extend the fence by 
screwing a higher wooden 
fence onto it. You will find tt 
advantageous ff the rip 
fence cari be mounted on 
either side of the blade, 
Particularly for bevel ripping 
- gravity helps to hold the 
work against the fence on 
the tilted table. Some saws 
are made with a depth stop 
mounted ahead of the rip 
fence, for cutting tenons and 
other joints to length. 


Mitre fence 

A mitre fence slides along a 
groove machined or cast in 
the saw table. By adjusting 
the angle of the fence, it is 
possible to make square or 
mitred crosscuts. Mitre 
fences are often too short, 
and should be extended 
with a wooden facing to 
support long workpieces 


On/off switches 

No-volt on/off switches 
automatically stop the 
machine from operating if 
the power is suddenly cut 
As an additional safety 
feature, these switches are 
sometimes made with a 
removable key. On some 
models opening the biade- 
access doors immobilizes 
the machine automatically, 
ensuring that the saw 
cannot be switched on 
accidentally when the blade 
and wheels are exposed 


Foot brake 

Floor-standing band saws 
are sometimes fitted with a 
brake, to bring the blade to a 
stop after switching the 
machine off 


Dust extraction 

A sawdust-exhaust port 
below the table can be 
attached to the hose of a 
portable extractor 


Bench-mounted band saw 
The larger band saws stand on 
the workshop floor and have a 
one-piece frame. The smaller 
models are designed for 
mounting on a fow bench — you 
can either buy a bench as an 
accessory or make your own 


USING A BAND SAW SAFELY 
A band saw is a relatively safe woodworking machine 
provided you follow general safety recommendations 
and observe the following rules. 

¢ Always adjust the blade guard and top guides as 
close as possible to the workpiece. 

¢ Do not feed work with your thumbs directly in line 
with the blade. Use a push stick to feed narrow 
workpieces. 

* To avoid pulling the moving blade off the band 
wheels, never back out of a deep cut without 
switching off first. 

© Should a blade break or slip from the band wheels 
while you are using the saw, switch off immediately 
and stand back. Do not open the blade-access doors 
until the machine has come toa stop. 

e Replace blunt or damaged blades before you find 
you are having to feed the work with excessive force. 
e Wear tough work gloves when coiling or uncoiling 
band-saw blades. 


SEEALSO 

Machine-shop safety 188. 
Operating machines safely 189 
Band saws _ 102-3 


When you buy a band saw, it will probably be fitted with one of the wider saw 
blades avarlable for that particular machine. However, a vatiety of blades is made for 
every band saw - and even if you decide to continue using one or two blades only, it 
is worth knowing about the full range in case you want to undertake a task that 
your standard blades cannot cope with. 


Saw-blade materials Tooth set 

Band-saw blades made from tough flexible steel have a Band-saw teeth are bent 

hard, brittle cutting edge that stays sharp and keeps its set sideways to cuta kert wider to. cut mé 

for jong periods, even when sawing man-made boards. than the blade itself. This special-| 

Hard-edged biades cannot be file-sharpened and are provides a clearance, which instead 

discarded as soon as they become blunt. reduces ‘nction in a straight blades. 
Although relatively soft, nickel-stee! blades can be cut and also permits the 

sharpened, reset and even rewelded when broken. work to be steered on a 


However, the cost of professional repair and maintenance Is curved path. 
such that the longer-lasting disposable blades are usually a 


better option Standard set 

The teeth are bent 
Tooth size alternately to left and right, 
In spite of metrication, sawtooth size is specified by the as on the blades of most 
number of teeth that fit into a tin length of blade. For a given woodcutting saws. 
thickness, tough wood, chipboard and plywood require more Raker set These are | 
teeth per inch (TPl) than resinous softwood, Also, bear in Saw blades designed bands cover 
mind that small teeth tendto skid when cutting softwoods primarily for cutting curves abrasive n 

Generally, the best finish is achieved using a blade with are raker set, having pairs shaping a 

relatively fine teeth, a high saw speed and a slow rate of of standard-set teeth straight 
feed. For faster cutting, fita blade with targer teeth, then separated by a single An abras 
increase both the saw speed and feed rate unset tooth. 

Wavy set 
Width of blade Groups of teeth set 
Depending on what type of band saw you have, blades are alternately to the left and 
available from 3 to 20mm (‘/s to 3/ain) wide. Wide blades right form a wavy cutting 
tend to hold a straight line better than narrow ones do, and edge on this type of blade. 
are recommended for ripping timber and boards to width. It is the best sort of blade 


When you want to cut curves in timber, select the optimum for cutting thin boards. 
width of blade to suit the minimum radius — see chart below. 
To avoid having to change blades, most woodworkers fit a 
medium-width blade for general-purpose work 


( BLADE-WIDTH GUIDE 
Select the width of blade that suits the minimum radius 
of a curved cut 
Blade width : 
pa ee ae 
in Ve Vs Us Ya Sis Ue 
Minimum radius rece a 
mm 8 a an) 100136 
5116 Va 2a 


F - Tooth shape 
4_- , WL is Cae The shape of the saw tooth is designed either for faster cutting or a clean finish, 


‘Regular teeth p Regular tooth 
— This is the standard type of tooth for most band-saw biades, It will produce a fine, 
44. Gi. accurate finish on most woods and man-made boards. 

ft ~ Skip tooth 
- The shape of a skip tooth Is similar to that of a regular tooth, but each one is 
SS separated by a wide gullet for better chip removal. The finish is relatively rough. Skip- 

" tooth blades are particularly suitable for sawing deep workpieces 

aes Hook tooth 
This kind of tooth has what is known as a ‘positive rake’ - i.e. the leading edge of each 

‘Hook teeth : . tooth leans at an acute angle. A hook tooth is able to cut hard material quickly. 


CHANGINGA BAND-SAW BLADE 


Use the same procedure to replace blunt blades or 
simply to swap a blade for one of a different size 
or tooth configuration. 


Repiacing the blade 
To change 4 biade, first remove the rip-fence guide rail 
and blade guard, then withdraw the blade guides 
Lower the upper band wheel by turning the blade- 
tension adjuster. and lift the blade out of the machine. 

Carefully place the new saw blade over the top 
wheel and feed it onto the lower one while turning the 
wheels slowly by hand. The blade teeth should be 
facing the operator and painting downwards towards 
the saw table 

Tension the blade just enough to take up the siack, 
then deck the tracking by spinning the band wheels 
by hand, Professiona! sawyers like to have the blade 
tunning close to the front edge of the wheels (1), but it 
is normally safer to position the blade centrally (2) 
However, check the manufacturer’s recommendations 
for tracking adjustment. Adjust the tracking device unitil 
the blade runs true 

Raise the top wheel until the correct tension is 
indicated on the appropriate scale, or unti the 
unsupported section of the blade can flex no more 
than about 6mm (ain) to either side 


Setting the blade guides 

Set both sets of biade quides in the same way. First, 
adjust the thrust bearing up to the back edge of the 
blade — leaving the minimum clearance, so contact is 
made only when 

load 1s applied to 

the saw blade. 

Next, adjust the 
side bearings to 
leave a paperthin 
clearance on each 
side of the blade (3) 
When the biade ts 
cutting, each side 
bearing should be jevel 
with the roots of the 
teeth (4). 'f you advance 
the bearings too far, they 
will destroy the set of 
the blade. 

Firially, replace the 
quard and close the 
blade-access doors. 
Reassembte the rip 
fence before you switch 
the sawon, 


FOLDING A BAND-SAW BLADE cesses 
To store your band-saw blades, fold them into three 
coils and hang them on pegs on the workshop wail. 
Wear gloves to protect your hands and wrists. 


With the teeth facing away from you, hold one side of 
the band in each hand and, at the same time, hold the 
bottom of the band gently under one foot (1). Bring your 
hands together, allowing the top of the band to bend 
towards the floor (2) Cross 
the blade over itself to 
form three coils (3), then 
let it fail lightly to the floor 
Yo unfold a coiled band, hold 
it securely ana separate 
the coils slowly, allowing 
the blade to spring open 
away from you 


SEEALSO 
Machine-shop safety 


188 
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Push sticks 


Blade-width guide 


Sanding end grain 


Jonts 


Provided the blade is sharp and accurately set, it is relatively easy to saw freehand, 
following a line marked on a workpiece. If the blade is blunt or damaged. it is much 
more likely to wander and you will find yourself constantly conecting the line of cut, 
which inevitably puts a strain on the blade. 
Select the width of blade to suit the minimum radius you want to cut, and plan 
the procedure to ensure that the bulk of the workpiece is able to pass through the 
throat of the saw. 


Following a curve freehand 
Feed the work into the 
blade, cutting at a steady 
rate on the waste side of 
the Iine, and follow the 
curve without twisting the 
blade in the kerf. As the 
blade approaches the end 
of the cut, keep your hands 
away from the cutting edge 
and, if need be, pass one 
hand behind the blade to 
guide the work (1) 


Don't withdraw a blade that 
begins to bind as you 
negotiate a tight curve 
Instead, allow the kerf to 
run out through the waste 
towards the side of the 
workpiece and start the cut 
again. It may be necessary 
to perform the procedure 
several times to complete 
a curve {2) 


If you suspect in advance 
that it will be impossible to 
complete a cut in one 
flowing movement, make 
short straight cuts through 
the waste, so it will fall away 
in sections as the curved cut 
progresses (3), Alternatively, 
drill clearance hotes at 
strategic points, so you can 
tum the blade in another 
direction (4). lf there's no 
escape route for a binding 
blade, switch off and siowly 
back out of the kerf. 


Cutting parallel curves 
Curved components often 
have parallel sides, To help 
cut one curve parallel to 
another, round over the end 
of a block of timber and 
clamp it to the saw table, 
leaving a clearance 
between it and the blade 
equal to the width of the 
finished workpiece. Run 
one of the curves against 
the rounded end of 
the block while 
following the other 
marked line 
with the 
saw blade 


Cutting three- dimensional 
curves 

To cut a component that has 
three-dimensional curves (a 
cabriole leg, for exampte}, 
mark out its shape on two 
adjacent sides of a square- 
section blank. Cut one side 
freehand, then replace the 
waste and tape it in 

position. Tum the workpiece 
through 90 degrees in order 
to cut the second curve. 


Making a ripcut parallel to another edge is a 
straightforward procedure - but unless the blade 
isshamp and set perfectly, it will tend to drift off 
line even when you are tipping against a fence. 
Also, make sure the blade guides are adjusted 
correctly and the tracking is true. 


Ripping against the fence 
With the work pressed against 
it, adjust the rip fence sideways 
until the blade is just on the 
waste side of the marked line 
Clamp the fence in place. 
Switch on and feed the work at 
a steady rate, without forcing 
it. Keep the workpiece pressed 
agginst the fence throughout 
the cut. Finish cutting a narrow 
workpiece by feeding it with a 
push stick, pressing diagonally 
towards the fence 


Ripping against a 

block 

If a blade persists in 
wandering when you are 
using the rip fence, 

employ a rounded guide 
block, as when 

cutting parallel 

curves. Clamp it to the 

Saw table, leaving the 
required clearance between 
blade and block; and make the 
npcut freehand, so youcan 
compensate for the sideways 
dnft by slightly changing the 
direction of feed. 


Bevel sipping 

To cut chamfers along a 

workpiece, tilt the saw 

table and position the rip 

fence below the blade 
Hf you ean't fit your 

rip fence below 

the blade, clamp 

a temporary 

wooden fence to 

the saw table for 

bevel ripping. 


ft is possible to crosscut reasonably accurately on a 
band saw, but the finish will not be as good as ona 
table saw. If appearance is important, you will need to 
plane or sand the end grain. 


Holding the work firmly against the mitre fence, feed the 
workpiece past the blade by shding the fence along the 
groove machined in the saw table. Don't force the pace, or 
you will distort the blade 

if you want to saw several identical offcuts, clamp a block 
to the rip fence to serve as an end stop (1) 


To cut a number of workpieces to the same length, extend 
the saw’s mitre fence with a wooden facing and clamp an 
end stop to it. Butt the squared end of each of the 
workpieces against the end stop and cut them to length (2) 

Cut a mitre by adjusting the angle of the fence To make a 
compound mitre {one that is angled in two planes), tilt the 
saw table at the same time 


Any joint that incorporates a tongue - a lap joint, 
barefaced housing, comer halving joint, and so 
on -— can be cut in a similar way to a tenon. The 
procedure for cutting a tenon is therefore 
described here. To avoid having to back out of a 
deep cut, always saw the shoulders first - so 
that when you cut alongside the tongue, the 
waste falls away. 


Using the mitre fence fitted with an end 
stop (see above), crosscut the shoulder 
lines of the tenon 
Adjust the rip fence to saw 

alongside the tenon, with the 
waste facing away from the fence, Set 
the saw’s depth stop to complete the cut 

on the shoulder line. If your saw :s not fitted 
with a depth stop, clamp a block to the fence 
ahead of the work 

After cutting one side, turn the work over and 
cut the other, to ensure that the tenon is centred 
on the rail, 


SEE ALSO \ 
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Hand-held fret saw 114 
Machine-shop safety 188 Powered fret saws are generally associated with model-making and lightweight 
Operating machines safely 189 craftwork, but the better-quality saws will cut relatively thick timber with ease and to a 


Face masks 236 superb finish. The saw’s reciprocal action derives from the hand-held fret saw, but the a 
Hearing protectors 236 powered version leaves both hands free to guide the work — enabling you to work 
accurately and also to cut very tight curves when required. To a large extent, the fret 
Saw’s populartty is due to its safety record, which makes it suitable for young 
woodworkers. Any blade that cuts wood can cut your fingers, but if you operate the ] 
saw with care and observe general machine-shop safety procedures, it is practically { 
impossible to have a serious accident. 
Depth of cut Length of stroke 
Evena reasonably small powered fret saw is capable Even though a fret saw will cut quite thick material, the 
of cutting wood 50mm (2in) thick. The heavy-duty ones length of stroke — vertical movement of the blade —Is 
can handie timber twice that thickness relatively short. As a result, if you cut a lot of thin 
materials, you will blunt a short section of blade just 
Saw table above the table while the rest of the saw teeth remain 
Whether the saw table is made from cast alloy or untouched. To get more use out of the blade, raise the 
pressed metal, it must be flat and rigid. Nearly all work on a secondary table top made from chipboard of 
tables can be tilted for making bevel cuts, and some plywood about 18mm (ain) thick 
can be raised or lowered to utilize another section of 
the blade when one part becomes worn. Blade tensioner 
Fret-saw biades are extremely narrow and must 
Throat therefore be held taut to prevent them bending when 
A fret saw’s ‘throat’ - the distance between the blade load is applied. This is achieved by a strong spring acting 
and the column behind the saw tabie — determines the on one end of the blade. On some saws, spring tension 
maximum width of cut possible. A small powered fret (S adjustable to suit different blade sizes. 
saw has a throat of about 380mm (1ft 3in) or less, but 
you can buy larger saws that will cut boards (00mm Dust-clearance pipe 
(2ft) wide. In any case, blades can be turned through : 
45 or 90 degrees so that a long workpiece can be fed 3 ; 
past the column : Blade vengianes 
e 
Dust extraction 
Dust-extraction systems are Baca Gran 
not normally supplied for 
powered fret saws — but, as 
the sawdust produced is 
very fine. it is advisable to 
wear a face mask 
¢ Electric motor | 


The tiny 100W induction motar Blade 


that powers the average machine 
fret saw ts capable of generating 
blade speeds of between 2800 
and 5750 strokes per minute | 
Some fret saws are supplied 

with variable-speed control 


lilting saw table 


, ——— 


Table-clamping scraw 


On/off switch 
Hold-down 

An adjustable hold-down stops 
thin workpieces vibrating 


aS 


"., Bellows sunply 
air to pipe 


Mator housing 


Hold-downs 

To prevent thin workpieces 
‘chattering’ (vibrating 

noisily), fretsaws are 
supplied with a hold-down 
tostop the work being lifted 
from the table by the action 
of the blade. A sprung hold- 
down lifts automatically as 
thin wood is fed towards 
the blade, but with thicker 
wood it may be necessary 
to lift the hotd-down up onto 
the workpiece manually 
before you can begin to cut 
Avertically adjustable hold- 
down is set to suit a work- 
piece before cutting starts 


Blade guard 

Ablade quard on a fret saw 
is very simple, usually 
consisting of one or two 
vertical wire or plastic rods 
that form part of the hold- 
down. This type of quard ts 
designed to stop you 
pushing your fingers against 
the blade, However, if you 
feed the work correctly, this 
should never happen. When 
Cutting thick timber a fret 
Saw iS often operated 
without a blade quard of any 
descnption, especially since 
with some saws the hold- 
down with its integral quard 
iS Offered only as an 

optional accessory 


On/off switch 

On most fret saws the 
on/off switch js of the 
simple toggle vanety. 


Dust clearance 

Many fret saws have a 
flexible pipe mounted just 
behind the blade to blow 
Sawdust away from the point 
Sf Cut before it obscures 
Your view of the marked line. 


FRET-SAW BLADES 

Th ere are coarse ‘coping-saw’ blades with standard altemate-set teeth for 
ripping thick timbers, but most of the blades made for powered fret saws have a 
skip-tooth arrangement - a deep gullet between each tooth - or else pairs of 
teeth separated by deep gullets. Skip-tooth or double-tooth blades will cut wood 
and soft metals: for cutting hard ferrous metals, you can buy jeweller’s blades. 


BLADE-SIZE SELECTION 
——————— 


Blade size TPI Material thickness 
25 Veneers and wood up to 6mm (’in) 
2 2 Plastics up to 6mm ("/cin) 


— SS Soft metals up to 1.5mm (hsin) 
Hardwoods up to 12mm ('2in) 
3 20 Softwoods up to 18mm (sin) 
4 18 Plastics up to 6mm (!/ain) 
Soft metals up to 3mm (‘/ain} 
Hardwoods from 6 to 18mm {¥« to vein} 
Softwoods 6 to 25mm («to tin) 
Plastics up to 12mm {17in) 


— = Soft metals up to 6mm {Ysin) 


Hardwoods from 6 to 25mm {¥a to tin) 


5 162 
6 15 


7 14 
8 14 Softwoods 6 to 0mm (¥4 to 2in} 
3 14 Plastics upto 12mm ("zin) 
4 Soft metals up to 12mm ('zin) 
0 12 Hardwoods from 18 to 50mm (?/ to 2in) 
Fr Softwoods 18 to 50mm (34 to 2in) 
2 an Plastics up to 18mm (4<in) 


Softmetals up to 12mm ("/2in} / 


USING A FRET SAW SAFELY 

A fret saw is safe enough to be used by quite young 
operators previded that they have been trained in 
general machine-shop safety procedures, Even when 
a fret-saw blade breaks, it is unlikely to do you any 
serious harm 


e When you are feeding a workpiece, keep your fingers 
out of direct jine with the blade —and take care that 
your thumbs are well out of the way as the blade 
breaks free at the edge of the work. 

° Check that the switch is off before you plug a fret 
saw into an electncal socket. 


. af 


Fitting a blade 

Follow the fret-saw 
manufacturer's instructions for 
fitting and tensioning a biade 
The teeth of the blade should 
always point downwards 
towards the saw table 


Selecting the size of blade 
Blade size is normally specified by the numbers 1 to 12, 
although not all manufacturers supply the complete 
range. Each size of blade is designed to cope with 
materials of different thicknesses, but the intricacy of cut 
will also affect your choice. Select a finer blade if the one 
you are using cannot negotiate a tight curve 

The chart above is intended as a quide to selecting the 
appropriate blade size, but the final compromise 
between smoothness of finish, speed of cut and 
durability of blade must be a matter of experiment and 
personal preference 


Machine-shop safety _188 
Operating machines safely 189 
Thicknesser mode 
Heanng protectors 


MAKING CURVED CUTS WITHA FRET SAW 
Cutting a curved workpiece - even one that is quite 
intricately shaped — with a powered fret saw is a 
commonplace task. So long as you ate using a blade of 
the tight width, it is easy enough to follow a marked 
line freehand, always cutting on the waste side of the 
line to preserve the shape of the finished piece. 


Cutting curves 

Feed the work with both hands, holding it flat on the saw 
table while applying forward pressure into the blade. Keep 
your hands on either side of the blade, never directly in line 
with it. Be patient and feed the work slowly and steadily, 
allowing the blade to cut naturally, {f you feel you are having 
to force the pace, then you need to change the blunt blade 
for a sharp one. 

While concentrating on the point of cut, it is all too easy 
to distort a narrow blade by unintentional sideways pressure 
or by twisting the work. To allow the blade to spnng back to 
its natural position, relax fingertip pressure very slightly while 
continuing to maintain contro} over the work 


Cutting an aperture 

First, drill a small hole inthe waste and pass the blade 
through it; then, with the saw unplugged, connect both ends 
of the blade to the saw. Switch on and follow your marked 
line until you have completed the aperture, then switch off 
and unplug the saw again so that you can release the blade 
to remove the workpiece. 


Making bevel cuts 

To make a bevel cut, adjust the angle of the saw table then 
proceed as if you were cutting a square edge, taking extra 
care not to distort the blade. To avoid distortion, keep the 
feed pressure directly in line with the cutting edge 


MAKING STRAIGHT CUTS WITHA FRET SAW 
A powered fret saw is not an especially good tool for 
making straight cuts, but you can clamp a temporary 
wooden fence {straight batten) to the saw table to 
guide the work on its intended path. 


As most fretwork consists of a combination 
of straight and curved shapes, it is usually 
necessary to follow all marked lines by eye 
To make a long straight cut, turn the blade — 
following the saw manufacturer's 
instructions — to an angle that allows you to 
feed the work past the saw column at the 
rear of the table 


Combining straight and 
curved cuts 

lf the combination ot 
straight and curved lines is 
such that you will need to 
change one blade for 
another, dnil access holes at 
strategic points where the 
wider blade will have to be 
swapped for a narrow one 
and vice versa 


PLANERS 
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Having acquired a table saw or bar 
most woodworkers begin to think 
buying a machine that will plane 
accurately on all four sides of a 
A production workshop is often € 
with two planing machines. The first 
surface planer or jointer for dressing 
side and face edge of a workpiece. 
workpiece is then passed through a 
thicknesser, which planes the remaini: 
surfaces parallel to the face side and f 
ff there is no room or need for two 
home woodworkers often opt for a 
planer/thicknesser that combines bx 
functions ina single machine. _ 


Maximum planing width 
Planers are most often specified according to t 
widest workpiece you can plane on the machi 
which ts determined bythe length of the cu 
bolted into the revolving cutter block. Small spe 
purpose surface planers have short cutters — SC 
(6in) or less - but the average home-workshop © 
planer/thicknesser will have a maximum planing wic 
of about 260mm (107/ain) 


Cutter-block speed 
The cylindrical block with its two or three balance 
cutters revolves at a very high speed in order 
produce a clean, smooth surface. Cutter-block sf 
sometimes specified mn revolutions per minute, 
more telling figure ts the number of cuts per mi 
produced by the cutters 

A three-cutter block will produce more cuts 
minute than a two-cutter block revolving at the 
speed. Fora two-cutter block, 12,000 cuts per r 
is a respectable speed 


Combined length of tables 
In order to be able to plane a perfectly straight € 
ona workpiece, the overall length of the infeed 
outfeed tables should be as long as possible. Th 
overall combined length of the average planer 1s‘ 
1m (3ft 3in) 


Fence 
A rigid metal fence is essentia for planing true 
or bevelled edges on a workpiece. All fences can 9} 
tilted to any angle between 90 and 45 degrees to 

tables. It is convenient if the fence automatically 
comes to a stop at both extremes, but check the 
settings with a try square or sliding bevel. 


On/off switches 

Ideally, there should be no-volt on/off switches 
accessible from either end of the planer — SO YO 
turn the machine off quickly in an emergency. "10 
matter whether you happen to be surface-planing or 
thicknessing 
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Cutter-block guard 


Secondary cutter-block quard infeed table 


Cutter-block guard 
A planer’s revolving cutters are capable of severing a 
tingertip in a fraction of a second - so never operate 
the machine without the appropriate guard in place 

The ideal form of protection is a bridge quard that is 
adjustabte tn height and able to slide across the entire 
width of the cutter block. Some planers are made with 
spring-loaded bridge guards that are lifted or pushed 
aside by the work as it is passed over the cutter block 
This type of guard is superior to simpler ones, which 
merely swing aside to expose the cutters 

In addition, behind the fence there should be a guard 
that is automatically drawn across the cutter block as 
: the fence is adjusted sideways 
Qutfeed table 


Cutter-depth adjuster --- 


Thicknessing table 


Hold-down guards 

Never attempt to rebate a workpiece without a 
vertical/horizonta! hold-down guard in place, so your 
hands need not approach the cutters 


( Surface-planer mode ) 


Maximum depth of cut 

The cutter block is situated between two independently 
adjustable cast-netal tabies, The height of the table to the 
rear of the cutter block — the outfeed table — should be 
adjusted so thatit ts level with the top of the circle 
described by the revolving cutters. The table in front of the 
cutter block — the infeed table — is lowered to produce the 
required depth of cut, up to a maximum of about 3mm 
(V8in}. A very shallow 0.5mm {V32in) cut will produce a 
Supenor finish. For speed, make two or three deeper cuts 
followed by one or more finishing cuts. Depth of cut is 
indicated by ascale next to the infeed table 


Workpiece 


Outfeed table 


feed table 


Depth of cut 


Cutter block 


Setting the depth of cut Planers should have 


accessible on/off switches 


SEE ALSO 
Machine-shop safety 188 
Operating machines safely 189 


Pawils 195 
Surface-ptaner mode 211 
Direction of feed 214 
Push block 215 
Dust extractors 236 


Hearing protectors 236 


Width of thicknesser table 

The average thicknesser table is about 250mm (10in) 
wide. Never attempt to plane a workpiece that is shorter 
than the width of the table. If a piece of wood is able to 
slew sideways, it may be splintered by the feed rollers 
and cutters — and pieces can be thrown out of the planer 
with considerable force 


Outfeed table removed for thicknessing 


Adjustable 
tiucknessertable 


Thicknesser mode 


Feed rollers 

A thicknesser iS equipped with two motor-dnven spring- 
loaded feed rollers that pass the workpiece under the 
revolving cutter block and out the other end of the mactine 
The infeed roller (usually a horizontally ribbed steel roller} is 
situated in front of the cutter block and provides the main 
driving force. The outfeed roller, which is situated behind the 
cutter block, is Smooth ~ so as not to mark the planed 
surface — and exerts less pressure on the work. The parallel 
bruising left by a ribbed roller ts sometimes detectable on 
the planed surface. For this reason, some planers ae made 
with rubber-covered drive rollers 


4 Pressure bar 
5 Outteed roller 
6 Workpiece 


1 infeed rotfer 
2 Chip breaker 
3 Cutter block 


Maximum thicknessing depth 

When a workpiece Is passed through a thicknesser, it travels 
ona bed situated beneath the same cutter black used for 
surface planing. The thicknessing table on the average home- 
workshop machine can be raised of lowered to 
accommodate workpieces up to a maximum thickness of 
160 to 180mm {6 to 7in}. Even though the thicknesser is 
powerdriven, never attempt to take more than 3 to 4mm 
(V/sin) in one pass 


Electric motors 

A375W electric motor is powerful enough for a special- 
purpose surface pianer, However, on a thicknesser the motor 
is used to dnve the feed rollers and cutter block 
simultaneously, so a 1.5 to 2.2kW motor is required. On 
some models, the drive rollers can be disconnected from the 
motor so that its entire output is avaitable for surface planing 


Thicknesser feed rate 

Because an amateur woodworker is not 
pnmarily coneerned with a fast throughput 
of work, he or she is more likely to be 
attracted by a planer that produces a9 
finish at the expense of speed - since a 
slow feed rate combined witha high cuter 
block speed produces the best finish 
Many thicknessers are therefore designed 
to feed the work at. the relatively Sow 
speed of about 5m (16ft) per minute 
However, you can buy a thicknesse! with 2 
minimum feedrate of 9m (29ft) Per 
minute, which can be increased to !1m 
(36ft) per minute. As a genera! rue. feed 
hardwoods slowly but increase the feed 
rate for softwoods 


Anti-kickback device 
If for some reason the drive rollers toose their grip ona 
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Cail spring 


Expansion bolt 
workpiece, it may be thrown out of the machine by the A few planers are made with double-edge disposable Y £€ 
qutter block and a Serious accident can occur if you are cutters, similar to those used in portable power ia : 
teeding the work at the time. To prevent this happening, a planers. However, the majority of machines are fitted . 


row of pointed Metal teeth or ‘pawls' hang in front of the 
infeed roller. As the work travels under them. the pawls 
litt io allow free passage. Should the work begin to travel 
backwards, the pointed pawls catch in the surface of the 
wood and restrict its movement 


with two or three single-edge cutters or 'knives, which 
need to be honed and sharpened at regular intervals. 


Types of cutter 

Planers for the home-workshop market are supplied with 
high-speed-steel cutters that are perfectly adequate unless 
you expect to piane a lot of chipboard or ‘gritty’ timbers like 
teak. When planing these materials, follow production- 
workshop practice and fit the more expensive tungsten- 
carbide-tipped cutters, which will hold a sharp edge much 
longer but must, when the time comes, be sent to a 
professional for sharpening, Even high-speed-steel cutters 
are sent for regrinding, but they can be honed in the 


Cutter Bar clamp 


A typical planer cutter block 


Dust extractor 

Without an extractor, shavings are dumped onto the 
tables above and below the cutter block, where they 
impair the efficiency and accuracy of the machine, 
Gensequently, you Have to stop the planer regularly to 
clear the accumulated debris. A hose attachment leading 
to aportable extractor solves the problem 


USING A PLANER/THICKNESSER SAFELY 

Aways operate a planer confidently but with extreme 
Caution. An accident can happen so quickly that even 
the fastest reflexes will not save you from injury, it is 
therefore essential te observe general machine-shop 
safety procedures and to cultivate a safe method of 
working. Modern machines have ‘interlock’ switches 
that prevent the thicknesser mode being switched on 
when the machine is set up for planing, arid vice versa. 
Never attempt to fix electrical problems yourself. as 
you could interfere with this important safety feature. 
Have a faulty machine repaired by a service agent. 


* Follow the manufacturer's instructions for fitting 
cutters, and always complete the procedure before 
you leave the machine. If you are distracted and forget 
to.secure a cutter, a serious accident could result. 

® Inspect the machine before you switch on, to make 
sure nothing Is likely to foul the cutter block. 

¢ Never use a surface planer without a properly 
adjusted guard in position, 

¢ Use a push block to feeda thin workpiece over tiie 
cutters. Never attempt to plane a piece of wood less 
than 10mm @/sin) thick. 

¢ Don't attempt to surface-plane a workpiece that is 
too short to be held firmly in both hands. 

¢ Never trail your fingers or thumb behind a workpiece 
when surface planing. 

e Always feed work against the direetion of rotation of 
the cutter block. 

* Feed one workpiece at a time through a thicknesser. 
© Dont try to force a workpiece through a thicknesser. 
Lét the feed rollers work at their intended rate. 

° When planing a workpiece of uneven thickness, set 
the depth of cut to cope with the thickest section first, 
then gradually raise the thicknessing table between 
Passes until you are cutting the full length of the board. 
¢ Don't feed work that is shorter than the width of the 
thicknes sing table, nor shorter than the distance 
between the feed rollers. 

¢ When planing long workpieces, either have an 
assistant take the weight as they come off the 
Machine or set up a roller stand or trestles to support 
the work. 

* Never put your hands into a thicknesser to retrieve a 
workpiece or clear away shavings. Use a long push 
Stick instead, to extend your reach, 


meantime by running an oilstone along the cutting edges. 


Fitting cutters 

It is important to follow the planer manufacturer's 
instructions for fitting cutters. However, in principle, each 
cutter fits into.a slot in the cylindrical block. In some cases, 
the cutter rests on springs at the bottom of the slot and 
height adjustment is simply a matter of hoiding the cutter 
down against their compression. The cutter ts normally 
secured with a wedge-shaped bar clamp held tight by 
adjusting expansion bolts. Before you switch on, always 
double-check that the cutters are tight 


Adjusting cutters 

In order to do its fair share of the work, each cutter must 
project from the block by exactly the same amount. /f one 
cutter is set higher than another, it will do all the planing but 
a loss of finish will result. It is possible to buy special 
equipment for gauging cutter setting, but in a home 
workshop a straight batten is quite good enough. Always 
disconnect a planer from the electncity supply before 
making adjustments to the cutters 

Adust all the cutters by eye until they appear to project 
the required amount. Lower the outfeed table stightly, then 
rest the wooden batten on it, overhanging one end of the 
cutter block. Mark the edge of the outfeed table on the 
batten (1), Tum the cutter block slowly by hand, allowing the 
cutter to lift the batten and carry it forward, then mark the 
edge of the batten again (2). 

Move the batten to the other end of the cutter block, 
aligning the first mark with the edge of the table. Turn the 
block again. The same cutter should move the batten 
forward by exactly the same amount, If the second mark 
does not align with the table edge, adjust the height of the 
cutter at that end until it does 

Tighten the cutter bar clamp, then repeat the gauging 
process at each end, to make sure that clamping has not 
altered the setting, Turn the block and set each cutter in the 
same way, Finally, raise the outfeed table until each cutter 
just scrapes the underside of the batten, 


¢ Cleaning the cutter block 
Before you fit new or reground 
cutters, clean wood resin from 
the cutter-block slats and bar 
clamps with a solvent such as 
cellulose thinner or white spirit 


Outfeed table 


Cutter block 


SEE ALSO 

Face edge/side 103 
Machine-shop safety 188 
Table saws ___ 188-93 
Operating machines safely 163 
Band saws 202-8 
Surface-planer mode 211 
Thicknesser mode 212 
Dust extractors 236 
Hearing protectors 236 


Grain direction 

Feed the work with the grain 
running at an angle away from 
the cutters. 


ral 


SURFACE PLANING 


To square-up a piece of timber, first prepare the face side and face edge on the 
surface planer then pass it through the thicknesser to plane the remaining faces. 


Inspect the workpiece to select the most suitable faces to plane. If the workpiece is 
bowed, plane it with the concave face resting on the feed tables - it ts virtually 
impossible to flatten a convex sutface on a planer, since the workpiece is sure to rock 
on the tables as you pass it across the cutters. Jo achieve a smooth finish, orientate the 
wood so the grain runs at an angle away from the cutters. 


When the grain runs in 
different directions, the 
decision may not be quite 
so straightforward — in 
which case, take a fine cut 
and if the planer tears the 
grain, turn the work round 
and try again 


Planing the face side 
Lower the thicknesser table, 
then move the fence aside 
to accommodate the widest 
face of the workpiece and 
select the depth of cut by 
adjusting the infeed table. 

Slide the bridge guard to 
cover the cutter block and, 
with the wood resting on 
the infeed table, raise the 
guard tojust clear the 
workpiece (1) 

Stand to the side of the 
infeed table and switch on. 
With your right hand flat on 
the work, feed the wood 
across the cutters (2). Apply 
just enough pressure to 
contro} the work. If you 
press a bowed or twisted 
workpiece flat on the infeed 
table, the cutters will 
remove an even layer from 
the surface — but as soon a's 
you relieve the pressure, the 
wood will spnng back to its 
distorted condition. Your 
intention should be to plane 
just those points in contact 
with the table, gradually 
removing more and more 
wood until the surface ts flat 

As soen as the workpiece 
passes under the guard, 
shift your body weight to 
hold the work on the 
outfeed table with your left 
hand (3). Continue feeding 
the work at an even rate, 
transferring your right hand 
to the work on the outfeed 
table (4), Keep the work 
moving until you have 
completed the first cut 
Return the workpiece to the 
infeed table and repeat the 
process until the face side is 
flat, then switch off. 


Planing the face edge 
Brush any shavings away 
from the fence, and check 
that it is perfectly upright. 

Lower the guard and Slide 
it sideways to allow the 
work to pass between the 
guard and the fence with 
minimum clearance. Make 
sure your fingertips cannot 
slip between the endofthe 
fence and the workpece. 

Switch on and, with the 
face side held firmfy against 
the fence, pass the work 
from one hand to the other 
over the cutter black. 


Adjust guard to plane an edge 


Pass work from hand to hand 


Planing a bevel 

To plane a bevelon a4 
workpiece, tilt the fence to 
the required angle and slide 
the bridge guard sideways, 
allowing the minimum 
clearance for the work. 

In order to maintain an 
accurate bevel, you must 
prevent the bottom edge of 
the work sliding away from 
the fence. Use your left 
hand as a stationary guide- 
holding the work against the 
fence with your index finger 
and thumb while resting the 
other three fingers on the 
outfeed table - and feed the 
work with your ‘ight hand. 


Tilt the fence to plane a bevel 


Naning @ bevel Y 
Planing syn jettnanl 


Support the work wi 


” Yse.a push block to 


Push block 


pass thin wood over 
the cutters 


Planing a thin workpiece 

jt is never safe to feed a thin piece of wood over the 
planer cutters by hand Instead, make a push block 
from Softwood, with a batten housed into the 
underside for pushing the back edge of the workpiece. 
Glue a long handle down the centre, so you can gnp 
the push block with both hands. Even with a push 
block, never attempt to plane a piece of wood that is 
less than 10mm (3/ain) thick 


A stopped chamfer is often used as a decorative feature 
in fumiture-making. A surface planer is the ideal 
machine for producing such a detail, but take 
professional tuition before attempting the 


process yourself. 


}t involves lowenng 
both tables by an 
equal amount, so 
that you can cut 
the chamfer in 
one pass. Screw 
end stops to a long 
hoard, clamp the board to the fence, and then tilt the 
fence to 45 degrees. Adjust the guard as if you were 
planing a normal bevel 

Butt one end of the work firmly against the rearward 
end stop, while holding the other end above the cutter 
black (1). With your fingertips on the very end of the 
wood, lower the workpiece slowly onto the cutter block 
There wil be considerable rearwardforce on initia! contact 
with the cutters. Feed the work along the fence until it 
comes to rest against the forward end stop, then carefully 
It the wood off the cutters (2) and switch off. For safety, 
plane a stopped chamfer on an overlong piece of wood - 
then, afler machining, cut it to length at each end 


Stopped chamfeis 


Rear end stop 


Having planed a flat face side and face edge, the 
work is ready for thicknessing — but don't waste 
time and money by tuming more wood than 
necessary into shavings. Band-saw oversize 
wotkpieces close to finished width or thickness, 
then retum them to the planer. 


Preparing the thicknesser 

Remove the fence and then, depending on the 
manufacturer's instructions, either remove the outfeed 
table or lift and secure one or both tables. Fit the 
thicknesser's cutter-block guard and shavings deflector 
IN position. Select the depth of cut by adjusting the 
thicknesser table to the required height, using its depth 
scale as a guide. 


Feeding the work 
Switch on and engage the automatic feed mectianism. 
Then, standing slightly to one side of the machine, 
pass the end of the workpiece into the thicknesser 
until the feed rollers draw it under the cutter block. If 
the rollers do not take hold of the work, raise the table 
very slightly 

Move to the other end of the machine and withdraw 
the work — don't attempt to accelerate the process by 
pulling the wood through the thicknesser. Return to the 
infeed end of the machine and raise the table to take 
another cut. Repeat the process as often as necessary. 


Planing a thin board 

To plane a board that's thinner than the minimum 
depth of cut on a thicknesser, piace it on top of a 
thicker board already planed to an even thickness and 
pass both boards through the machine together. 


Planing an edge 

If a workpiece ts thick enough to be stable, you can 
Pass it on edge through a thicknesser, However, a thin 
workpiece may tip over as it is taken by the rollers, 
crushing the corners of the wood. If you suspect there 
iS a possibility of damaging a workpiece, np it to within 
Imm ("/s6in) of its final width on a power saw. 

If you are prepanng several identical components, np 
them aii on the same setting. Take one workpiece to 
the finely set surface planer and plane the first 25mm 
(1in) of the sawnedge. Check the width and, if 
necessary, adjust the depth of cut and plane the same 
25mm (1in) again. When you are satisfied with the 
width of the workpiece, pass the whole sawn edge 
over the cutters. Finally, with one pass, plane all the 
matching components to an identical width. 


Planing end grain 

Toplane end grain, construct a 
fig to hold the workpiece upright 
and prevent it tipping as you 
feed it across the cutters. Make 
the whole jig from softwood 
{inan-made boards may chip the 
edges of planer cutters). With 
the workpiece clamped securely 
in the jig, pass it across the 
cutter block 


¢ Cleaning a thicknesser 

With the machine disconnected 
from the electricity supply, clean 
wood resin from the thicknesser 
table and rollers, using a solvent 
such as white spirit or cellulose 
thinner. Then potish the table 
with a dry cloth 


PILLAR DRILLS 
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SEE ALSO 
Vertical drill stand 157 
Machine-shop safety 188 
Operating machines safely 189 
Woodscrews 336-7 


WEP ay oy 


A pillar drill is basically a drilling machine with an adjustable 
worktable. The drilling head —- comprising the chuck for holding the 
drill bit, the drive-belt mechanism and the electric motor — is 
mounted on a rigid metal column supported by a heavy cast-metal 
base. With bench-mounted pillar drills, the base is bolted to the 
bench - the upper surface of the base is machined flat and is 
slotted to serve as a second worktable for large workpieces. On 
floor-standing models, the column is long enough to raise the drill 
and worktable to a comfortable working height. 


Chuck 
The chuck of a pillar drili has three self- 
cent¥ing jaws operated by a key. Most 
pilla-dnil chucks accommodate bits with 
a shank diameter of up to 16mm (ain) 


Electric motor 
Pillar drils are made with induction 
motors rated between 187 and 875W. 
Tis type of motor Is very efficient — 
but even so. tt is best to buy a drill with 
at least a 250W motor 

The motor's power is transmitted via 
a V-belt and puliley-wheel system to the 
spindle and chuck. Meving the rubber 
V-belt up or down stepped cone pulleys 
changes the speed, in at least four 
increments, between 450 and 
3000rpm. Stepiess vanable speed is a 
feature of some models, which may 
also display the selected speed 
electronically 


NVR switch 
For safety, pillar drills are fitted with a 
no-volt release switch 


Worktable 
The cast-metal worktable is 
cantilevered from the column. A hole in 
the centre of the table allows the drill 
bit to pass through a workpiece 
without damage 

Select a machine with a table that 
can be tilted to 45 degrees and which 
ean be swung to one side in order to 
piace a larger-than-average workpiece 
on the pillardrill base. Fences, vices or 
jigs can be bolted into the slots 
machined across the table 


Pillar-drill vice 
This smal! engineers vice is for 

holding tnetal workpieces on the 
table of a pillar drill 


(Bench-mounted pillar drill) 


Chuck 


Belt-and-pullay housing 


Motor housing 


Feed lever 


fable-height adjuster 


Throat 
The throat — the distance between 
the centre of the worktable arid the 
cotumn — should be as large as 
possible. Throat capacity on home- 
workshop pillar drills can be anything 
from 100 to 200mm (4 to Bin). 


Feed lever 

To plunge the dnl bit intoa 
workpiece, you pull down on the feed 
lever mounted on oneside of the 
machine. Since it is springjoaded, the 
lever returns automatically — butthe 
mechanism can be locked witha 
clamp lever to run the drill ina 
lowered position, leaving both hands 
free for working 


Maximum depth of hole 

The maximum depth of hole that’ce1 
be bored on a particular pillar drill is 
determined by the vertical movement 
of the chuck. Maximum vertical 
movement varies from about 50 ta 
g0mm (2 to 3¥zin} on bench-mounted 
machines, Floorstanding models 
have a much larger capacity between 
the bottom of the chuck and the 
base, but the maximum chuck travel 
is still only around 90mm (3¥/2in) 


Depth gauge 

Drilling depth is controlled by setung 
a gauge, Mark the required depth on 
the side of the workpiece, Lower the 
chuck until the tip of the dei bit atgne 
with the mark, then setthe dept 
gauge stop to limit the verticaltsa 

of the spindle and chuck. 


Safety guard 

if possible, buy a machine with a 
transparent safety guard that drops 
downto shield the chuck, Te guard 
prevents hair or loose clothing 
becoming caught in the rotati'g 
chuck. Closing the guard should a 
alert you to the presence of a chu 
key accidentally left in the machine 
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USING A PILLAR DRILL 


You will need a complete set of good-quality twist drills and dowel bits, uptoat 
least 10mm (34 in} in diameter. Larger bits are available but. since they are selatively 
expensive, it is probably best to acquire them one at a time when the need atises. 


Adjust the worktable to bring the work close to the 
tip of the drill bit fitted in the chuck. Then set the 

depth gauge, centre the bit and switch on. Feed the 
bit into the work steadily — provided the bit is sharp 
Fwist drills it should not be necessary to apply excessive force. 


se high-speed-steel twist dnilis, since these are equally Slowly selease the feed lever, allowing it to come to 
s itable for wood and metal. Before bonng a hole with a twist rest in the raised position before switching off. 
“Bh, Mark the centre with a bradaw! — or with a metalworking 


“pynch sf you are dniling hardwood or metal. 


Holding the work securely 
To resist the turning force of 
the pillar drill, it is often 
possible to rest one end of a 
workpiece against the left- 
hand side of the column (1} 
Alternatively, use a G-cramp 
or small fast-action cramp to 
clamp the work firmly to the 
table of the pillar diill 


Dowel bits 

Dowel bits are designed to bore holes in 
end grain for dowel saints. They are also 
excellent general-purpose woodboring bits 


Power auger bits 

Use power auger bits to drill 
dee? holes in timber. An 
average set contains augers 
fanging from 6 to 25mm 

{V4 to lin)in diameter 


Asimple wooden fence 
(stout batten) secured to 
the worktable with bolts 
and wing nuts 's useful 
for positioning identical 
workpieces accurately. 
Youcan also butt the end 
of each workpiece against 
an end stop clamped to 
the fence (2} 


Spade bits 

These are relatively cheap 

i bits for dniling holes from 6 
1038mm ('/4 to 1/2in) in 
diameter. The long lead 
points make for very 
positive location at the 
centre of a hole 


Forstner bits 

Forstner bits bore 
exceptionally clean flat- 
bottomed holes and are not 
deflected by knots or wild 
grain. They are available in a 
wide range of sizes, up to 
50mm ({2in) in diameter. 


Countersink bits 

Having dnited a clearance 
hole for a woodscrew, use a 
countersink bit to cuta 
tapered recess for the head 
Select a high speed 


Drill-and-countersink bits 

Madeto match specific woodscrews, these bits drill a pilot 
hole, shank-clearance hole and countersink in a sing!e 
operation 


Diill-and-counterbore bits 

TO set woodscrews below the surface of the wood, use a 
dnll-and-counterbore bit. The neat hole above the screw ean 
be filled with a specially cut wooden piug (See below) 


Plug cutters 

Drive these cutters into side-grain timber to make plugs for 
Covenng Counterbored screws. Cut the plugs from timber 
that Closely matches the work in colour and grain pattern 


Hole saws 


With a set of hole saws, you can cut holes up to 89mm 


H 
(342in) in diameter Select a siow to medium speed, and 
clamp the work firmly. 


Slide a workpiece along the fence when you want to 
drill a series of holes in line — in order to remove waste 
from a mortise. for example (3) 

Cuta V-block on a table saw to serve as a cradle for 


drilling holes in a cylindncal workpiece (4} 


USING A PILLAR DRILL SAFELY 
Provided you follow general machine-shop 
safety procedures, a pillar drill is a relatively 
safe machine. However, you must take certain 
extra precautions. 


e Always remove the chuck key after fitting a dnil bit 
e Lower the safety guard before switching on 

e Hold the work securely on the pillar-drill table. If a 
drill bit catches, it can spin the work with senous 
consequences. Hold a wooden workpiece 
against the ngid column or against a custom- 
made fence, to resist the turning force, or clamp 
the work to the table. 

* Always clamp a metal workpiece or hold it in a 
pillar-drill vice. 


SANDERS 
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SEE ALSO 
Portable sanders 183-6 
Machine-shop safety 188 
Operating machines safely 189 
Oust extractors 236 
Face masks 236 
Abrasives 308 


Most amateur woodworkers find portable orbital and belt sanders perfectly 
adequate for finishing wide flat panels or boards, but a bench-mounted belt- 
and-disc combination will provide you with a means for shaping components 
and sanding end grain, too. It is also ideal for finishing small workpieces. 


Belts can be set vertically 


Sanding disc 
A.vertically mounted metal disc covered with abrasive 
Paper is used for sanding square or radiused ends ona 
workpiece and also for sanding mitres. The maximum 
width of work that can be sanded on a disc Is slightly less 
than half its diameter. Much larger discs are available for 
industrial use, but a 225mm (9in) disc is a reasonable 
choice for the home workshop 

Paper-backed abrasives are normally glued to the face of 
the disc with a special adhesive. When a paper disc wears 
out, simply peel it off and replace it with a fresh one. 


Sanding disc: «+--+» 


Worktable 


Mitre fence -* 


Abrasives 
Use 60 and 80 grit belts or discs for the 
initial sanding and shaping of 
components. Change to a 120 grit 
abrasive for light sanding or finishing. 


Worktable 

A cast-meta! worktable mounted next 
to the disc sander is fitted with a sliding 
mitre fence that presents the work to 
the dise at the required angle. 

With the table tilted to any angle up 
to 45 degrees to the disc, the machine 
can be used to sand compound mitres 
The same table can be repositioned to 
sand a workpiece against a vertically 
positioned belt 


On/off buttons 
Most sanding machines are equipped 
with individual on/off push buttons 


Dust extraction 

Fit a dust extractor to a sanding 
machine. The fine dust is detrimental to 
your health and creates a potentially 
explosive atmosphere in the workshop. 


Sanding belt 
An abrasive-covered cloth belt 100 to 150mm (4 to gn) 
wide, stretched between two metal rollers, is used to 
sand the faces or long edges of a workpiece. Concaye- 
shaped pieces can be sanded over one of the rollers. 
When required, the belt can be tipped to a vertical position 
for sanding end grain : 

To remove a worn belt, release the tension by retracting. 
one of the rollers. After fitting and tensioning a new belt, 
run the machine and centre the belt on the rollers by 
adjusting the tracking-control device. 


RKING WITH A SANDER 
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Whenever Possible, snd in the direction of the grain. Cross-grain sanding with 
either a disc or belt sander leaves scratches on the work that will be difficult to 
remove and impossible to disguise with clear vamish or polish. 


Using a disc sander 
Holding the workpiece 
firmly against the mitre 
fence, press the end grain 
against the ‘down’ side of 
the rotating disc (1) Keep 
the work moving back and 
forth, and don't attempt to 
speed up the operation by 
pressing too hard — you will 
simply burn the end grain 
To shape a component 
on a disc sander, first cut 
away most of the waste 
with a band saw. Then 
remove the sander’s mitre 
fence so that you can sand 
down to the marked line, 
using the worktable to 
support the wood, Keep 
your fingertips well away 
from the rotating disk 


Using a belt sander 

To sand the sides and 
edges of a workpiece, butt 
the end against the belt's 
crossfence (2). Change the 
position of the work 
periodically to avoid ieaving 
deep scratches in the 
wood and to maximize the 
life of the belt. Take care 
not to round over narrow 
edges or the corners of a 
workpiece 

To shape a curved 
workpiece, hold it against 
the roller at the end of the 
belt (3) 

If the size and shape of 
the workpiece permits, 
you can tip the belt upnght 
and use its entire width for 
sanding the work (4) 


Electric motor 
A single elecwic motor drives both 
the sanding disc and the belt 


USING A SANDER 
SAFELY 

Always follow general 
machine-safety 
procedures and never 
take risks when using a 
sander, Injuries often 
occur because of the 
operator's failure to 
anticipate the possibility 
of an accident on what 
appears to be an 
inoffensive machine. 


e Never hold a thin 
workpiece against a 
moving sanding belt. It 
may suddenly slip 
under the crossfence, 
and the flat of your 
hand will then be in 
immediate contact 
with the abrasive belt 
e To avoid injuring your 
fingertips, never sand 
very small components 
on a belt sander. 

e Work against the 
‘down’ side only of a 
disc sander, to ensure 
wood is driven onto 
the table by the 
machine's rotation 

° Disconnect the 
sander from the mains 
supply when changing 
discs and belts. 


SEE ALSO 
Machine-shop safety 188 
Operating machines safely 189 


Turing between centres 226-7 
Turning withonecentre 229 
Facepiate turning 230 
Face masks 236 
Face protection 236 


WOODTURNING LATHES 


Woodtuming can be far more thana simple machining process — at its best it 
becomes an art form. Successful lathe work requires not only the mastery of 
very special techniques, but also an appreciation of what constitutes a 
pleasing shape with flowing lines. A lathe, unlike other woodworking 
machines, is rarely used merely to process a workpiece from one stage of its 
production to the next; complete objects, from a rough blank through to a 
polished article, can be created on the one machine. 


| er 


Motor hausing 


Drive spindle 


On/off switches 


Lathe size 

A lathe ts specified in two ways: the maximum tength of 
workpiece it can accommodate between centres and its 
‘swing’ (the maximum diameter of workpiece that can be 
turned above the lathe bed). the headstock on some 
lathes is designed to rotate through 180 degrees to make 
faceplate turning of larger work possible at the front or 
end of the lathe. The maximum workpiece length may be 
anything from 500mm to 1.2m (1ft 8in to 4ft). Longer 
workpieces can be assembled by dowelling two pieces 
together. Using the lathe to turn a peg on one end of a 
piece to fit a hole in another ensures perfect alignment, 
and a well-placed bead or groove disguises the joint 


Slow . Fast 
4 Spindie pulley 


Motor pulley 


Changing the lathe speed 


BENCH-MOUNTED LATHES 


Heavy floor-standing lathes may be the nonn for 
industrial turning, but lighter bench-mounted machines 
are more popular for the home workshop. A tigid bed 
forms the backbone of the machine, with a drive 
mechanism housed in a fixed headstock at one end 
and a sliding tailstock at the other. The workpiece is 
suspended between the two and is rotated at speed 
against a hand-held cutting tool. Lathes are generally 
designed for two methods of turning: between-centre 
tuming for shaping spindles. table legs and 
other long thin workpieces, and 
faceplate turning for bowls, round 
boxes, egg cups, and so on, 


Quick-release Handle 
~~vopeiurning Ist) 

snch-mount jurning laine” 
(Bench-mounted woodtrnng = 


Lathe bed f 
Bracket: mounted steel 3 
or tubes support the i 
taitstock, tool rest and ‘5 
accessories, There needs 
be ample clearance 
between the {athe bed and 
the bench for removing 
wood shavings 


Between 


Dimensions of a lathe 


Speed control 
On Most lathes, a belt drive is used to transmit power to the 


headstock spindle from a 375 to 750W electric motor. Stepped 
pulleys provide three or four preset spindle speeds. which 
| typically range from 450 to 2000rpm. Some more expensive 
lathes use electronic vanable-speed control 

Use the lowest speed for reugh-cutting workpieces; and then 
move the drive belt up the speed range as work progresses 


Tool rest Tailstock 

An adjustabie tool rest is used to support The tailstock, which is 

the blade of a turning tool just in front of clamped to the lathe bed with a 

the rotating workpiece quick-release lever, supports the end of a 
A standard rest - between 200 and 

300mm (8 and 12:n) long — is moved along fitted with a stiding hollow spindle, 

the lathe, to the most convenient position, controlled by a handwheel, that takes a 


as work progresses, An extra-longrest that pointed tailstock centre. If this point is fixed 


—a ‘dead’ tailstock centre — it should be 
lubricated with wax to prevent it burning 


Spans the length of the lathe bed is 
supported by mounting brackets at each 


end, Curved or cranked tool rests are made _—‘ the work. Alternatively, fit a ‘live’ revolving 
for Bow!-turning 


centre constructed with ball bearings 


Tailstock 


Tailstock cent’ : 
: Handwheel 


Tailstock spindle 


Quick-release handle 


Headstock 
The headstock delivers turning force to the work via a 
drive spindle. Threaded at one or both ends to take a 
bowlturning faceplate, the spindle is hollowed out so it 
Can accommodate a tapered drive centre for between- 
Centre turning. The drive centre has a lead point and 


either two or four prongs, which bite into the end grain 
of the workpiece. 


Bench-mounbng bracket 


Faceplate 


Headstock 


workpiece for between-centre turning, it is 


Tool rest 


(Headstock rotated for faceplate turning ) 


- 


USING A LATHE SAFELY 

A lathe is unique among woodcutting machines in that 
it does not incorporate a moving cutter or blade 
Instead, a hand-held cutting tool 1s used to shape a 
spinning workpiece. One reason why the lathe appeals 
to the amateur woodworker is that !t seems a relatively 
safe machine, with little risk of injury to fingers 
However, if you neglect to develop safe working 
practices, a single mistake can cause the work to be 
thrown across the workshop. Always follow general 
machine-shop safety procedures and observe the 
following rules 


© Always work in good light 

* Keep the area around the lathe clear of loose objects 
and stacks of timber that could fall against a spinning 
workpiece 

° Select a speed setting that's suitable for the work. 

© Never leave keys or spanners in a lathe chuck. 

¢ Before switching on, check that all clamps and fixings 
are secure and that the work is free to rotate 

e Switch off the lathe before adjusting the tool rest 

e Before feeding cutting tools into the work, make sure 
they are in contact with the tool rest 

¢ Remove the tool rest before sanding a workpiece 

© Never leave a lathe running unattended — it could 
appear to be stationary 

e Don't wear a necktie or loose clothing when 
operating a lathe. 

¢ Remove rings and necklaces before using a lathe, and 
tie back long hair. 

¢ Wear safety goggles or a fu!l face guard to protect 
yourself from flying woodchips, 

¢ |t is difficult to fit.a dust extractor to a lathe — so 
wear a mask, or a helmet fitted with a battery- 
powered respirator. especially if you suffer from 
respiratory problems. 


SEE ALSO 
Rules and tapes 


105-7 
Machisie-shop safety 188 
Operating machines safely 189 


Basic tool control 224-5 
Tuming between centres 226-7 
Using a parting tool 227 
Turning with one centre 229 
Turning bowls 230 


Tuming gouges 

The blade of a turning 
gouge has a curved cross 
section and is ground on 
the outside only. 


Roughing-out gouge 


Being ground square across the 
tip, roughing-out gouges are used 


for the initial stages of tuming 
square or octagonal stack toa 
cylinder. They are available in 


widths of 18, 25 and 32mm (2/4, 


t and f'/4in), 


Spindle gouge 

This round-nosed gouge is 
used after the roughing-out 
gouge for general 
between-centre turning 
Spindle gouges are 
available ina range of 
sizes, trom 6 to 25inm 
('/a to tin) wide 


222 


TOE TING TRO a ec ee ich 
Specially designed cutting tools are used for shaping 
workpieces on a lathe. The stocky blades are fitted with 
long turned handles that provide the leverage tequired 
for control of the tools. Carbon-steel blades are 
relatively inexpensive and are easy to shafpen. So long 
as you do not tum abrasive woods such as teak or elm, 
a carbon-steel blade will hold its edge reasonably well. 
High-speed-steel tools stay sharp much longer, 
especially on hard or wet wood, but they cost 
considerably more. 


Basic set of tuming tools 

There is no need to buy every tool available. Purchase the 
following to begin with, then. add further tools to your basic 
set as need anses: 


Roughing-out gouge — 25mm (iin) 


Spindle gouge — 12mm (ain) 
Bow! gouge =9mm_ (ein) 
Skew chisel — 18mm ain) 
Parting too! -3mm_ (ein) 


Round-nose scraper — 12mm {'/zin) 


Ring tool 

Ring tools are designed to 
eliminate the problein of 
catching the corners of a gouge 
in the work. The ring-shaped 
blade {or ‘eye') is ground on the 
outside to form a cutting edge 
thar is 12 or 25mm ('/2 or Vin) 
In diameter. 


jouges allow heavy 
uts to be taken when 
turning hollows. Standard 
bow! gouges range from 6 
to 18mm ('4 to Vain). You 
can also buy an extra-long 
18mm F/sin) gouge 


MEASURING AND MARKING TOOLS | 


in addition to steel or wooden rules and a retractable 
tape measure, a woodtumer requires a few specjaj 
measuring, gauging and marking tools. if necessary 
you can buy them from mail-order comPanies. ‘ 


Compass 

You will need a pencil 
compass for marking out 
the diameter of the 
workpiece, It 1s not 
necessary to purchase 
an expensive compass, 
but choose one that will 
maintain its accuracy — a 
screw-adjustable bow- 
spring compass Is a 
worthwhile investment 


Tuming chisels 

A turning chisel is the 
woodturner’s equivalent of a 
plane. Used to smooth 
roughiy turned workpieces, 
it has a rectangular-section 
blade ground on both sides 
to forma square or skewed 
cutting edge 


Calipers 

These are essential for 
measuring the diameter of 
workpieces. Outside calipers 
are used for gaugug the 
diameter of between-<entre 
work and for checking on 
the wall thickness of fumed 
bowls. Inside calipers 
measure the intemal 
diameter of bowls and other 
kinds of hollowware. 


Square-end chisel 
These chisels are used tar 
finishing a. workpiece whe? 
tuming between centres. Biade 
widths range from 619 32mm 
('4 to 1'/in) 


Skew chisel 

uke a square chisel, 2 shew 
chisel can be used for 
smoathing between-cenlle 
work. tis also used for shaping 


beads and pomimels 


Sizing tool 
A sizing tool is designed for clamping onto the 
blade of a parting tool. It is used to determine the 
diameter of cylindrical workpieces or spigots 
Hooked over . 

the workpiece, 
It guides the tip 
of the blade to 
cut the precise 
diameter that 
iS required 


Parting tools 

These are designed for 
partially severing a 
workpiece, pror to removing 
jt from the lathe. The blade — 
which usually has a 
rectangular section but may 
be faceted or oval-sectioned 
- IS ground toa point that 
has a cutting edge parallel 
to the tool's narrow faces 


Standard parting tool 
This type of parting 

toolts either 3 or Emm 
(A or Vain) wide 


pre-end scraper 

type of scraper 1s used 
jainly on the outside of bow!/s 
Square-end scrapers are made 
in the same range of sizes as 
the round and domed varieties 


Side-cutting scrapers 
Side-cutting scrapers are useful 
for working inside all kinds of 
hollowware. They have a blade 
width of 18mm ain) 


Fluted parting tool 
This 1s hollow-ground along one 
narrow face to form two sharp 


points that scribe the wood Scrapers Full-round and domed scrapers = Diamond-point scraper 
before the too! cuts. This leaves Ground to a shallow cutting angle, scrapers Jeave a smooth These curved-tip scrapers are This scraper's tip is ground to a 
acleanfinish on end grain when finish on end grain. When you turna bowl, two areas of end designed primarily for working 90-degree point !tis used for 
the wol is held flute-down on the grain are presented to the too! with each revolution of the inside bowls and goblets. Biade incising V-shaped notches in 
lathe rest A fluted parting teol is ~—_ lathe. For this reason, scrapers are used primarily for cutting widths range from 12 to 25mm between-centre work and far 
usually 3mm (en) wide. bowls and for other deep hollowing operations (to tn) cleaning up square corners 


pa 


SEE ALSO _ 
Grinders 136-7 
Burnishers 140 


Machine-shop safety 188 
Operating machines safely 189 
Turning tools 222-3 
Tuming between centres 226-7 


Bowl gouge 


Chisel 


<~S 


Parting tool 


Scraper 


SHARPENING TURNING TOQUS oss csssnesssenseteenenee 


Because the work spins so fast on the lathe, a tuming 
tool cuts through a considerable amount of wood in a 
matter of seconds. As a result, you need to sharpen your 
tools every few minutes. Many woodtumers use a power 
grinder to sharpen lathe tools; others prefer to hone 
them frequently on an oilstone. Perhaps the best method 
is to regiind the cutting bevels for most uses, but hone 
the ground edge tazor-sharp for fine work. Whichever 
method you adopt, locate your sharpening bench close 
to the lathe so you can sharpen your tools frequently. 

New gouges, chisels and scrapers come with their 
bevelled cutting edges ground to the manufacturer's 
recommended angles. These tools will continue to 
perform perfectly if you maintain the same angles on a 
grindstone — though woodtumers often regrind their 
tools to different cutting angles and shapes, accoiding to 
personal preference. 


Regrinding a gouge 

Dip the tip of a gouge in a jar of cooling water and lower it 
bevel downwards onto the grindstone. As soon as the bevel 
touches the stone, roll the tool from side to side to gnnd the 
whole bevel evenly. Don't press the blade too hard, and cool 
the metal frequently in water. Recommended bevel angles 
are 45 degreesfor a roughing-:out gouge, 30 to 40 degrees 
for a spindle gouge, and 40 degrees for a bowl gouge 


Regrinding a chisel 

Sharpen both sides of a chisel, moving the tool from side to 
side to gnnd a straight cutting edge. Apply light pressure 
only to the tool - taking care not to gnnd away the points, 
which would create a curved cutting edge — and cool the 
meta frequently. Grind a chisel to an included angle of 30 
degrees, and hone the edge on an ailstone 


Regrinding a parting tool 
Regrind a parting tool the same way as a chisel, to an 
included angle of 30 degrees 


Regrinding a scraper 

Most tumers use a scraper straight from the grindstone — 
but a more efficient cutting edge is produced |f you hene the 
bevel afterwards. then raise a burr by stroking the edge with 
a burnisher. Grind a scraper to an angie of 75 to 80 degrees 


BASIC TOOL CONTROL 
The way you stand and move your body while 
woodtuming is as important as the way YOU hold the 
tool. Even basic tool control demands practice, og 
begin by turning test pieces in softwood until you 
used to the feel of the tools and have developed a 
sensitive touch. 


Working height 

Construct a strong bench to 
support your lathe at a 
comfortabte working height 
A height that is perfectly 
comfortable for one 
woodtumer will not suit 
another — but as a guide, 
mount your tathe so that the 
centre line of the workpiece 
is at elbow height 


Correct stance and tool control 
When you are turning wood between centres, stand facing 
the lathe, balanced comfortably with your feet apart. Dont 
stand too far from the machine, so you are forced tolean 
forwards — this soon becomes ttnng and you are bound 
lose an e!ement of tool control. Hold the turning toal w this 
handle more or jess in line with your forearm, with your 
elbow tucked into your side 

Control the blade of the tool with your other hand, moving 
the too! from side to side along the rest. Cup your hand over 
the blade when rough-cutting (1). For more delicate work. 
use an underhand grip with your thumb on top of the blade 
(2). With either grip, tuck your elbow close to your body. 


Correct stance Poorstance forced® 
Stand close to the lathe with in this position you ave 

your feet apait and with the tool —_ jean forwards. witheaitiney! 
tucked into your body, loss of control. 


Moving with the tool 
When turning between 
centres, you must keep 
the tool moving on a path 
that's parallel to the work 
jf you move your hands 
andarms only, the tool will 
tend to swing In an arc 
The correct method is to 
move your whole body in 
the direction of the cut, in 
a contsolled but fluid 
manner, Don’t tense your 
muscles, and try not to 
grip the tool too firmly. 
When working to the left, 
rotate your shoulders, 
twisting your body from the 
"_ waist as you lean into the 
cut — gradually transfer your 
yweight onto your left leg, 
bending it to keep your 
balance as you straighten 
your right leg 


When working to the Move with the tool Follow through Changing direction ¢ Left-handed woodturners 
"fight. open your stance to Twast your body fram the waist as As you move, transfer your weight + When working to the right. if you are left-handed, the reverse 
| enable you to hoid the tool you fean into the cut. onto your left leg and bend your reposition your feet for good stance and body action applies as 

at the required cutting angle knee to maintain balance balance and a comfortable stance you move to nght or left 


CUTTING WITH A WOODTURNING TOOL 


You can present a woodturning scraper square to 
the work and hold it more or less parallelto the 
floor. Many beginners use woodtuming gouges 
and chisels ina similar fashion, scraping the wood 
rather than cutting it smoothly. Although this is an 
easy method to learn, it leaves a relatively rough 
sutface that requires more sanding than should be 
necessary to achieve a satisfactory finish. 
Experienced woodtumers use the tools with a 
slicing action — a technique that requires more 
practice, but one that all turners should aspire to. 


Adjust the tool rest so it is between 6 and 12mm (Va 
and Y2itx) from the work and is positioned on its 
centre line. Turn the workpiece by hand to check there 
is a Safe clearance between the wood and the rest 
Switch on, then place the blade on the rest before any 
Part of the tool comes itito contact with the work, If 
you touch a spinning workpiece with an unsupported 
tool, the blade will be driven violently against the rest 
This will almost certainly damage the work or tool, 
and may even result in injury 
With one hand below the other, Hold the tool at an 
angle, with its bevel resting on the wood (1), then 
slowly lift the handle to initiate the cut (2). Raising and 
lowering the handle of the tool gives you precise 
control over the depth of cut 
As you move the tool sideways to the |eft or right =< . 
while turning a cylinder, incline the whole tool to 3 : ze lal 
induce a slicing action (3). At the same time. roll the 
blade in the direction of the sideways movement, so 
the cutting edge does not catch in the work (4) 
ff the tool is cutting correctly, it will produce fine | 4 While moving a gouge to the 
shavings and teave a Smooth surface that requires right along the taol rest. rotate 
minimum sanding the blade clockwise 


a 


pa 


SEE ALSO 
Machine-shoo safety 188 
Operating machines safely 189 
Basic tool control 224-5 
Face masks 236 
Goggles 236 
Abrasive papers 308-9 
French polish 316-19 
Waxing and oiling 330-2 


TURNING BETWEEN CENTRES ooo ccccsssssssssoneeneenenen 
Between-centre tuming is used for making cylindrical 
workpieces, such as round-section chair or table legs. 
Although this is a relatrvely simple procedure, you have 
to be proficient with many of the basic turning tools. 


Preparing and 

mounting the stock 

All between-centre projects 
start in the same manner — 
by converting the square- 
section ‘stock’ on the lathe 
First prepare an accurately 
squared workpiece on a 
planer/thicknesser, and find 
its centre by drawing 
diagonals from corner to 
corner on each end {1) 

Draw the circumference 
of the finished workpiece on 
both ends of the stock with 
a compass, then mark both 
centres (where the 
diagonals cross} with a 
metalworker’s centre punch 
(2) or a bradawl. Use a 
tenon saw to cuta shallow 
kerf along both diagonals on 
one end to engage the 
dnve-centre prongs (3) 

An experienced 
woodturner wil mount the 
stock in the lathe and 
remove its square corners 
with a roughing-out gouge 
However, a beginner will 
find it easier to plane off the 
corners to make an 
octagonal workpiece (4) 

Tap the drive centre into 
the kerfed end of the 
workpiece (5), then slip the 
tapered end of the drive 
centre into the headstock 

Slide the taistock up to 
the work, locating the point 
of the tai!stock centre in the 
central hote marked in the 
end grain. Clamp the 
tallstock to the lathe bed; 
then, after turning the 
handwhee!| to feed the point 
into the wark, lock the 
handwheel 

Adjust the tool rest up to 
the work, then check 
clearance by revolving the 
workpiece by hand. Select a 
slow speed and, before 
switching on, check that all 
fixings are tight. After 
running the machine for a 
few minutes, switch off and 
put an extra turn on the 
handwheel to make sure the 
tailstock centre ts still secure 
tn the work 


Tuming the stock to a cylinder 

Starting at one end of the workpiece, use a roughingout 
gouge to remove the corners. Make very light cuts at fire 
moving the gouge smoothly along the tool rest (6). if 
necessary — after switching off the lathe - move the tool 
and reduce the other end of the workpiece to the Sarrie 
diameter. Repeat the process until you have removed 4 
‘flats’, leaving a cylindrical workpiece with a unjfom 
diameter from one end to the other. |; 


a 


Smoothing wrth a chisel 

Before switcting on, adjust the tool rest again to sutt the 
reduced diameter of the workpiece and practise holding the 
skew chisel correctly. While resting the cutting bevel on the 
wood, slightly rock the blade on the rest to lift the ‘longer’ | 
point away from the work then incline the tool towards the — 
direction of cut. Use the middle-to-bottom part of the cutting 
edge to make the cut (7). 


With the lathe running, start at one endof the work by 
gently touching the surface of the wood with the chisel unt! 
you begin to produce shavings, then smoothly move the too! 
sideways, Keep the cutting depth constant throughout the 
pass. A correct cutting action will leave a smooth ‘planed’ 
surface. At regular intervals, switch off and check the 
diameter of the work with calipers (8). 


Sanding a cylinder 

In theory, a properly turned workpiece should not require 
sanding ~ 45 the finish should be perfect straight from the 
chisel. In practice, however, most woodturners clean up 

the surface with a light sanding. Always wear a face mask 
wtien Sanding on a lathe, since a great deal of fine sawdust 


can be produced. 


Tea a stnpof fine-grade abrasive papers 75mm (3in) wide 
and fotd it in three. Remove the tool rest, then switch on 


and hold the abrasive pad against the revolving workpiece POLISHING ON A LATHE 

with your fingertips (9) - or, alternatively, hofd both ends of 

an abrasive-paper stnp and wrap it over the work (10). Keep You can apply a polish to turned work before 

the paper moving along the work, so you don't leave cross- taking it from the lathe. French polish is a suitable 
grain scratches sealer for all woods except oily open-grain timbers 


such as teak or afronnosia. Choose transparent 
French polish for pale-coloured timbers, and 
button or garnet polish for darker woods. 


Biush liquid French polish onto the workpiece (1), 
then select a slow lathe speed and switch on. Wear 
goggles or spectacles to protect your eyes from 
polish thrown off as the wood starts moving. Use a 
bunched soft rag to rub the polish into the grain. 
Take special care to keep the cloth 

away from all moving lathe parts 

While the work is still rotating, 

rub the surface with a 

stick of hard wax and 

bumish it with a 

clean rag. 


Cutting the work to length 
Replace the tool rest and mark each end of the workpiece by 
holding the point of a pencil against the spinning cylinder 
(11). Then hoid a parting too! 
Square to the work, with its ui 
bevel rubbing on the waste 
side of the marked line, and 
slowly lift the handle of the 
tool to cut a deep siot in the 
wood {12}, leaving a small- 
diameter ‘neck’ at the centre 
of the workpiece (13), Do 
the same at the other end. 
Remove the work from 
the lathe and sever the 
waste by cutting through 
the neck with a tenon saw 
14). Tim the end grain 
flush, using a firmer chisel 


Apply teak oil to open-grain woods that do not require 
a gloss finish, Paint the oil on and burnish 

it with a rag (2), On turned salad bowls 

and platters, use edible vegetable 

oil or a commercial salad- 

bowl oil, 


3 
Machine-shop safety _188 
Operating machines safely 189 
Drill bits 217 
Tumingtools 222-3 
Basic tool control 224-5 
Tuming between centres 226-7 
Faceplate turning 230 
Face masks 
Goggles 


DECORATIVE TURNING 


If the workpiece is to incotporate beads and hollows as 
a forin of decoration, it is not necessary to smooth or 
sand the wood accurately before shaping it. Simply 
tum the rough stock to a cylinder with a gouge, and 
then mark out the beads and hollows. 

A bead is a rounded convex shape used for 
decorative purposes; a hollow, or cove, is concave. The 
junction between hollows and beads is often 
demarcated by shot shoulders known as fillets. 


ie 


Hollow 


Typical decorative features 


Marking out beads and hollows 

Use a straight rule and a pencil to mark out the positions of 
beads and hollows along the workpiece. When you switch 
on the lathe, your pencil marks will appear as continuous 
faint lines. Make the marks more visible by touching them 
with a pencil point while the lathe is running 


Cutting beads 
Place one narrow edge of a skew chisel on the tool rest, 
and touch the workpiece with the ‘longer’ point of the 
chisel to cut a 3mm (/sin} 
groove on each marked line 
This is achneved by lifting the 
tool's handle to lower the 
point slowly into the 
workpiece. Rock the chisel to 
one side then the other to 
open up the grooves into V- 
shaped notches (1), Remove 
about 3mm (ain) of wood on 
each side of the grooves 

To shape one side of a 
bead, Jay the chisel's cutting 
bevel on the woed between 
the V-shaped notches (2) and 
then gradually rotate the too!’s 
handle to bring the blade 
upright in the centre of one of 
the notches (3), Cut the other 
side of the bead in a similar 
way. Repeat the action, taking 
very shallow cuts, to smooth 
the bead and remove any 
remaining ridges (4). Check 
the ‘horizon’ of the workpiece 
to see the exact shape of the 
bead you are cutting, Keep 
the chisel square to the work 
- if you swing the handle 
sideways as you rotate it, you 
may catch the point of the tool 
in the wood 


TURNING FROM SQUARE TO ROUND 


Peat eteet Sete TEeEPEOE Sete peeee, 


Tumed table and chair legs are sometimes left 

square at one or both ends to receive mortise-an 
tenon or dowel joints for the crossrails. 
this type of leg has to be turned from squa 
section stock, you need to be an experie! 
woodtumer in order to attempt this tec! 
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Before mounting the stock on the lathe, cut the | 
and very clearly mark the shoulders of each section 
that are to be left square (1). 


gouge to turn the part of the stock between the — 
squared ends to a cylinder; then finish it with a chi: 
and abrasive paper in the usual wav. 


Cutting hollows and 
To tum hollows, use a 
12mm (2in) spindie gouge 
or a bowl gouge that has its 
corners ground away to h 
form a cutting tip witha 
rounded point. Remove ¥ 
some of the waste from. 
between the beads by 
sweeping the tip of the 
gouge from side to side ( 
Use the point of a ske 
chisel to carefully shape 2 
fillet on each side (2). 
Shape the hollow, starting 
on one side with the gouge 
rolled on the too!rest So 
that its flute is turned away 
from the bead, Slide the 
gouge towards the centre 
of the hollow, while rolling 
the blade and advancing te 
tip of the tool into the work 
(3). Shape the other side of 
the hollow the same wey. 
Repeat the process. 
taking very shallow cults 
with the gouge and aways 
working ‘downhill’ from the 
outside of the hollow 
towards the middle. 


When making items that have to be hollowed out-— 
such as boxes, egg cups and vases - you need to 
remove the tailstock, so you can tum the end grain, 
Consequently, the workpiece has to be held securely at 
one end by one of several special chucks mounted on 


the headstock spindle. 


Woodscrew chucks 
One of thre simplest chucks incorporates a threaded screw 


thatis dnven into a predniled hole in the workpiece. The 
most basic cliucks are made with a standard woodscrew, 
but betterquallty versions have a coarse purpose-made 
screw that bites securely into end-grain as weil} as side-grain 
timber. A screw chuck is able to hold relatively short 


workpieces only. 


Woodscrew chuck 


Cup chuck 

A cup chuck has ahollow recess that accommodates a 
cylindrical spigot turned on one end of a workpiece. Very 
often a cup chuck is designed to function by means of a 
good fnction fit between it and the work. However, some 
chucks are made with provision for woodscrew-fixings for 


additional security. A cup chuck will support a workpiece that 


is toolong for a screw chuck 


Cup chuck 


Pin chuck 

Apin chuck is designed to be inserted in a hoje drilled in 
one end of the workpiece. A small-diameter metal pin 
fests ina shaliow depression machined jongitudinally in 
the chuck spigot. When stationary, the Spigot (together 
with the pin) slides effortlessly into the workpiece. As 
soon as the lathe is switched on, centnfugal force causes 
the pin to climb the sloping face of the depression and 
rip the timber 


Pin chuck 


Three-jaw chuck 

This type of chuck has three key-operated self-centring jaws 
that gnp a cylindrical workpiece or spigot, or expand to grip a 
hollow workpiece Although it has been used by generations 
of woogtumers, this device is not universality popular 
because there is the possibility of injuring one’s knuckles on 
the jaws while the lathe is running. If you fit a three-jaw 
chuck, protect yourself by mounting the appropnate quard 


Three-jaw chuck Gripping internally 
Combination chucks 

One-centre turning has been revolutionized by the 
development of combination chucks. These ingeniously 
engineered devices incorporate not only woodscrew, pin and 
cup-chuck facilities but aiso contracting collets that can gnp a 
cylindrical workpiece or expand to fit a ‘dovetail’ recess 
turned in the base of a bowl or similar object 


Rough out the stock between centres and shape the 
end section of the workpiece to fit the chuck. 


Remove the tailstock, fit the workpiece to the chuck 
and skim the wood with a gouge to ensure it is 
turning centrally. Swing the tool rest across the work 
so you can hollow out the inside, using a bowl gouge 
or scraper (1). lf you are turning cross-grain wood, 
work from the rim of the workpiece towards the 
centre; when turning end-grain wood, work frem the 
centre outwards. In either case, use the tool on the 
down side of the work only — that is the half moving 
downwards towards the tool rest. After hollowing out 
the workpiece, check the interna! diameter with 
inside calipers (2}. Then turn the outside. Use a 
parting tool to detach the work. 


Gripping externally 


Drilfing on a lathe 

To bore ahole in the end of a 
workpiece, fil a lathe drill chuck 
with a tapered shaft into the 
tailstock of the lathe. With the 
work held securely in a one- 
centre chuck, select a slow 
lathe speed and advance the 
drill bit by turning the tailstock 
handwheel, You can use a 
special saw-tooth centre bit, 
which cuts end grain cleanly, or 
an ordinary twist drill or a spade 


or Forstner bit. 


SEEALSO ' 
Machine-shop safety _188 
Operating machines safety 189 
Tumingtools 222-3 
Basic tool control 224-5 
Combination chuck __229 
Face masks 236 

236 


Checking the rim 

An experienced turner can 
teduce the rim of a bow! to 3mm 
{"Rin) or less, but beginners 
should be less ambitious. The 
bow! will be stronger if the 
thickness of the sides taper 
from base to rim 


FACEPLATE TURNING 


When tuming a bowl, the bow! blank must be fixed securely to the lathe, using 
either a combination chuck or a faceplate. A faceplate is a cast-metal disc 
threaded to fit the lathe’s drive spindle. 


Paper separator 
Woaden disc 


Faceplate 


Mounting the faceplate 
One way to attach the faceplate is to screw (t to a hardwood 
disc glued temporanly to the base of the workpiece. 

Plane a flat face on the square workpiece and draw 
diagonals from one corner to another to define the centre. 
Using a compass, draw a circle slightly larger than the 
circumference of the bowl and then draw another circle 
representing the circumference of its base (1). 

Cut a disc from hardwood 18mm (/ain) thick, with the 
same diameter as the base of the bowl. Cut another disc the 
same size from brown paper. Spread adhesive on both 
pieces of wood, then stick the paper to the wooden disc and 
glue both centrally onto the workpiece (2). Apply a cramp 
and leave the glue to set. 

Draw the circumference of the facepiate on the disc, and 
attach the plate centrally with three or four No10 
woodscrews, The screw threads shouid penetrate the full 
thickness of the wooden disc 

Cut the waste off the workpiece ona band saw, to leave a 
circular bowl biank. Attach the faceplate to the drive spindie. 


Turning the outside of the bowl 

Adjust the tool rest so it is centred on the edge of the bowl 
biank. Spin the work by hand to check that it is free to 
rotate. Then select a slow speed and switch on. 

True up the circumference of the blank with a roughing- 
out gouge, then change to a bow! gouge for shaping the 
outside of the bowl (3). Lower the tool rest slightly and 
increase the lathe speed, then use a round-nose scraper to 
smooth the work. 


Turing the inside of the bowl 
Swing the tool rest round to align with the wide face of the 
workpiece, and begin to hollow out the bow! with the lathe 
running at a slow speed Remove the waste with a bowl 
gouge, working on the ‘dowvn’ side of the bowl and cutting 
back towards the centre froma point halfway to the rim of 
the bow! (4). As you cut deeper, star a little closer to the rim 
with each pass of the tool. 

with the waste removed, increase lathe speed and use a 
scraper to complete the inside of the bowl 

As the work progresses, check the shape of your bowl 
with card templates and calipers 


Sanding the bo 
Reduce the speed ar 
Remove the tool re 
use a strip of m 
fine abrasive pi 
the surfaces (5) 
Paper moving t 
leaving scrate 
the paper on ti 
side only. 


Finishing and dis: 
Apply a wood finis 
as wax poltsh or 
while the work ts 
attached to the 
unscrew the fac 

To remove the we 
disc from the base 
bowl, place the tip o 
sharp chisel on the ji 
line and tap gently to s 
the paper separator } 


CHAPTER SIX 


HOME WORKSHOPS 


Some woodworkers are able to produce superb 
work in a chaotic environment but most would 
agree that a clean, well-planned workshop is 
conducive to good working practices, as well as 
being a safer and more pleasant place to work in. 
When planning the layout of your workshop, try to 
think ahead and make provision for your future 
needs. Suppose you have a fairly extensive kit of 
handtools and a few portable power tools at the 
moment; if there’s a possibility that you may want 
to install woodworking machines some time in the 
future, allow space for them or at least make the 
layout easy to convert at a later date. 


Most woodworkers hoard oddments of wood that 
might come in handy — but a small workshop soon 
becomes cluttered if you try to save every offcut, 
and there’s no point in hoarding materials if you can 
never find them when they are wanted. It therefore 
Pays to clear out your workshop iuthlessly every 
few months, keeping only those items that are really 
likely to be of use. 


SEE ALSO 
Handtools 105-52 
Machine toals 187-230 
Machine-shop safety 1B8 
Dperating machines safely 1B9 
Workbenches 234-5 
Dust extractors 236 


Fire prevention 

Dispose of dust and shavings 
regularly, and never store oily 
rags in your workshop. Fit rekable 
Smoke detectors, and always 
have a good-quality fire blanket 
and extinguisher to hand 


Battery-operated smoke 
detector 


232 


EQUIPPING A WORKSHOP | 


stnednanpedoucddieu's baccopneanduacecccsnootesvuvenatsiasn66cn cpa neséuuaschasud<cucwaceuasgauns (an tdenentsoUlaiealiREieananne stovsvssnenrssensy 
Unless you're starting from scratch it may not be possible to create a perfect working 

environment, but by careful planning you can convert an existing building such as a 

garage or bam into an effective workshop. Ground-floor accommodation is essential if 

you plan to install heavy machinery; it is also more convenient for the delivery of boards 

and lengths of timber. Ideally, a workshop should be separate from your living quarters in 

order to reduce noise pollution and keep dust and fumes away from the house. 


3 Tool storage 
Store your handtools 
within reach of your 
bench. Hang them on 
dowel! pegs glued into 
a sheetof plywood. 
Alternatively, make a 
wall-hung tool rack 


4 Lighting 
Where possible, place your 
workbench next to a windowsq 
you have good natural light. Fit 
fluorescent lights ta provide 
shadow-free illumination; yse 
‘daylight’ tubes to help accurate 
matching of colours ond ve 


1 Electrical sockets 
Install double electrical sockets above the worktop 
if your mains witing ts not protected by a residual 
current device, to cut off the power in the event of 
an elecincal fault, consider buying sockets that 
have an tutegral RCD. If you have a lot of cordless 
power tools, create a charging station by installing 
several sockets together in one atea of the shop. 


2 Narrow shelving 
Store small packets of 
fixings and glass jars 
of screws and other 
hardware on narrow 
shelves, This enables 
you to review your 
stock at a glance 


12 Assembly area 


11 Cupboard storage 


10 Dust extraction 
To keep your workshop clean and reduce heaith hazards, connect Keep heavy handteols and leave an open space where YoU | 
a portable dust exwactor to your woodworking machinery. Smaller power tools in a low cupboard can assemble cabinets or erect @ | 
dust extractors are available for power tools. {n addition, you can temporaty bench on sawhorses 
suspend a remote-controlled air filter from the ceilmg to remove for lightweight assemblies and 

fine airborne dust. for finishing work 


5 Extractor 
Install an extractor to expel 
ynpleasant fumes 


6 First-aid kit 
Mounta well-stocked first-aid 
fit ina conspicuous position 


13 Workbench 

A sturdy workbench is essential 
A cabinet-maker’s bench fitted 
with vices is ideal, Hutyou can 
build 2 simpler workbench of 
your Own design against a wall. 


7 Storing timber 
Store solid timber and veneers 
on strong brackets bolted to 

upright wail studs 


14 Security 

Fit locks to workshop doors and 
windows — not only to deter 
burglars but to keep children 
away from harmful chemicals 
and machinery. 


8 Open shelving 

Store woad finishes, stains 
and other materials on open 
Shelving, but keep the butk 
of inflammable materials in 
4 separate shed Place 
potentially dangerous 
Substances ona shelf that 
children cannot reach 


3 Storing boards 

if space allows, store man- 
made boards on edge 
between a purpose-made 
stud partition anda 
workshop wall. For easy 
access, position board 
Storage in line with the 
workshop door 


15 Scrap storage 
Store short Jengths of 
scrap timber on end in 
plastic bins 


PLANNING A MACHINE SHOP cate 
Few woodworkers can afford the luxury of separate 
workshops for machines and hand work. Consequently, 
most people have to find a way fo fit a number of 
machines and benches into a restricted space. 


Measure your workshop and plot the ground pian on squared 
paper, then try vanous arrangements with scaled paper 
cutouts of the machines. The object of the exercise is to 
ensure you will have an unrestricted pathway for workpieces 
through each machine —and when you consider that you will 
want to be able to pass a full 2.44 x 1.22m (8 x 4ft) board 
across. a table saw, it becomes obvious how important it is to 
allow sufficient working space around the machines 

One solution is to group the machines in the centre of the 
workshop, with their workpiece pathways at right angles to 
each other (see below}. This layout works well provided you 
never have to operate all the machines at once - and with a 
one-person workshop that should never be necessary 

lf the workshop is too narrow for this arrangement. it may 
be possible to arrange the machines in line but stagger them 
slightly so that a board passing over one mactine witli be 
supported by the worktabie of a neighbouring machine — 
though you may have to adjust the height of the worktables 
to create a clear pathway. Alternatively, it may be convenient 
to position a portable roller stand ori the outfeed side of a 
macine in order to support a long board or feed it over the 
table of the next machine in line 

A lathe or pillar dnil can be positioned against a wall, 
allowing for adequate clearance on either side 


The machine shop 

One solution for a combined machine and hand 
workshop is to graup the machines in the centre. The 
workpiece pathways cross at right angles 


1 Lathe 
2 Bench 

3 Dust extractor 
4 Roller stand 

5 Table saw 

6 Planer 
/thicknesser 

7 Pillar drill 

8 Band saw 


SEE ALSO 

Supporting workpieces 112 
Backsaws 43 
Bench planes 118-19 
Planing end grain 123 


Woodworker's bench 
A good benéh will have a hardwood 
worktop at least 50mm (2in) thick 
Tough short-grain beech is the most 
common matenial for worktop 
construction, although birch, maple 
and African hardwoods are also used 
Somebenches are made with a 
worktop partly constructed from 
plywood. Provided the plywood 
veneers are thick enough to 
withstand periodic scraping in order 
to clean glue and spilled finishes 
from the surface, a composite 
construction is not necessarily a 
disadvantage 

You can choose a bench with a 
plain worktop, but the majority are 
made with a shallow tool well. This 
temporary-storage facility enables 
you to move a large workpiece or 


BENCHES AND ACCESSORIES 
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A woodworker’s bench is one of the most important pieces of equipment in the 
workshop. It is virtually impossible to produce quality work on a bench that is 
not sturdily constructed and fitted with well-machined vices, so choose your 
bench carefully. 
Most woodwork benches are between 800 and 850mm (2ft 8in and 2ft 10in) 
high. However, you can have higher or lower benches made to order. Some 
manufacturers offer left-handed benches — in effect, a mirror image of the 
standard format. 


frame across the bench without 
sweeping handtools onto the floor. 
Other benches are supplied witha 
tool tray that can be bolted to the 
edge of the worktop. A slot or row of 
holes along the back edge of the 
bench for storing saws and chisels is 
yet another option. 

One or two models are made with 
softwood underframes, but most 
benches are constructed entirely 
from hardwood. Look for a bench 
with montise-and-tenoned endframes 
securely bolted to wide crossrails, 
and check that the underframe is 
stable enough not to distort when 
you apply sideways pressure to the 
worktop. Most manufacturers offer at 
least one simple drawer as an 
optional extra, and some beriches 
have a fully enclosed tool cupboard 


Mitre box 


Shooting board 


Woodworking vices 
Every woodworker needs at least 
one large vice fixed permanently ta 
the front edge of the worktop, as 
close as possible to one of the legs” 
of the underframe. This leg wil 
prevent any flexing of the worktop 
caused by working wood clamped 

in the jaws of the vice. Continental” 
style vices are made with wooden 
jaws to grip the work without 
marking it. Another commen style 

of vice has cast-metal jaws lined 

with timber. Both types of vice can’ 

be operated by turning a large 
tommy-bar handle on the front jaw, 
but some metal vices are aiso 
equipped with a quick-release lever 
which permits the jaws to be ] 
opened and closed rapidly by a 
Straight pull or push. 


Bench stop 


ENT VICE —=_—___—__nsetrentettnnsnnntonontennnnnesrovestsstennses abmneatee fay easiasy4soanpahdsocenidaboniccksvESsbsudsévselssbolossesccsccccncese Sawhorses 

Better quality benches are ‘ A De ae se a 8, ee These lightweight trestles are 
eonstructed with a vice built | Cutting and planing guides are bench accessories that you can buy or make yourself. _used singly or in pairs to 

one end of the worktop. They are used for holding wood steady, and some guide the tool relative to the support the work when sawing 


into 
work. They may also protect the bench top from tool damage. planks or boards, The legs are 


An end vice Provides 


clamping force along the 
bench to hold a workpiece 
between metal Or wooden 
stops dropped into square 
holes cut into the vice and 
atreguiar intervals along 
oneor both sides of the 
worktop. The workpiece can 
also be clamped upright in 
the vice jaws 


Bench hook 

A bench hook enables you to 
hold small sections of wood 
white cutting them with a 
backsaw. Hook the guide 
over the edge of the bench 
and hold the work against 
the stop block while sawing 
When it becomes worn, turn 
the bench hook over 


Mitre box 


Mitre block 

A mitre block is a simpler 
version of the mitre box, 
having only one raised side 
It is used in a similar way to 
a bench hook 


splayed and braced to provide a 
steady platform approximately 
600inm (2ft} from the floor. 


This jig ts for sawing mitre joints. The box has two raised Shooting boards 

sides with slots Cut in them to guide the saw blade. The A shooting board is used to 
centralslot, cut square across the box, is useful for sawing to jig the work for planing end 
length mouldings that are difficult to mark with a try square grain. To trim mitre joints, 


plane them on a mitre 
shooting board, which has 
angled stops 


Planing on ashooting board 
When planing end grain, the 
work ts held against the stop 


block, which prevents the wood 
splitting as you slide a bench 
plane along the shooting board 
to take a fine shaving 


Holdfast 

A holdfast isa removable 
bench-mounted clamp, used 
to hoid aworkpiece on the 
bench top. It has a long shaft 
that fits into a hole drilled 


into the top and lined with a 
meta! collar (1). Turning a Mitre shooting block 


screw presses a pivoted arm If workshop space is limited, use a portable bench that folds flat for storage. The bench A mitre shooting block has an 
down onto the work unfolds to standard bench height. but can be lowered to a convenient level for sawing. adjustable jaw that clamps targe 
A second collar fitted into The worktop comprises two vice jaws. one of which can be slewed to grip tapered mitred workpieces for trimming 

abench leg enables you to workpieces or straightened up for parallel-sided wood. You can clamp a workpiece to with a plane. To hold the jig ata 
use a holdfast to support the top of the bench between plastic pegs comfortable he:ght, clamp the 
the end of a long board held strip fixed to the underside of 

in the bench's woodworking the shooting block in a vice 

vice (2) 


FOLDING BENCH asses 


..- Plastic clamping peg 


= .~ Vice jaws 


Worktop clamping 

A folding bench comes with 
plastic pegs for clamping 
awkwardly shaped 
workpieces 


( Folding bench ° 


HEALTH AND SAFETY 


SEE ALSO 
Power tools 153-186 
Machine tools 187~230 
Machine-shop safety 188 
Operating machines safely 189 


machines or power tools. 


Commercial workshops have to comply with strict regulations and restrictions to 
safeguard the health and safety of workers. Although the rules are not mandatory for 
home workshops, it makes sense to protect yourself from harmful fumes, dust and noise. 
You also need to protect your eyes and face from pieces of wood or metal thrown up by 


al a. 


~ 


LIGHTING 

Take care when using 
machinery — 
fluorescent lighting can 
create the illusion that 
cutters and lathe 
ehuck.s are stationary. 


Safety spectacles 

Made from tough impact- 
resistant polycarbonate plastic, 
safety spectacles have side 
screens toprotect your eyes 
from dust and wood particles 


Goggles 

The lenses of safety goggles 
are surrounded by a soft plastic 
frame that fits and seals against 
the contours of your face, The 
sides are ventilated to prevent 
condensation, Safety goggles 
can be worn over spectacles 


Face screen 

Total face protection is provided 
by the hinged plastic visor of a 
face screen —a particularly 
comfortable form of protection 
if you wear glasses. A helmet 
fitted with a battery-powered 
respirator offers face protection 
and prevents dust inhalation. 


Hearing protectors 
Earpiugs and ear defenders 
protect your hearing from 
exposure to noise Always w, 
protectors when using noisy 
power tools or machines, as 
they could cause long-term 


damage to your hearing. 


Face mask 
A simple face mask with a 
replaceable filter protects yo 
lungs from dust and unpleas: 
non-toxic fumes 


Respirator 
A dual-cartridge respirator 

provides full protection 4 y 
the harmful effects of pa 


dust, Interchangeable colour 
coded cartridges are designed 
to filter specific materials. 


r 


Large-volume dust extractor 
Connect this type of extractor to 
woodworking machinery. 


ee 


industrial vacuum cleaner 
This machine doubles as a dust 
extractor for power tools 


OUST EXTRACTION a... 


Sawdust and shavings left to pile up on the workshop floor 
constitute a serious fire hazard. The risk is increased when very fine 
dust is allowed to float in the air, contributing to a potentially 
explosive atmosphere. Moreover, dust makes the floor slippery, iS i 
harmful to your lungs, and can ruin lacquered or varnished surfaces. 
industrial workshops are usually equipped with purpose-built dust- 
extraction systems serving all the machines. This type of installation 
is prohibitively expensive for the home woodworker, but simpler 
postable extractors are available to suit the smaller workshop. 


Dust extractors 

Mobile large-volume dust extractors are ideal for the small machine shop, 
Dust sucked through a flexible hose is filtered from the ar by a woven” 
cotton bag, mounted on top of the machine. and collected ina sack 
below. The hose takes a variety of shaped mouthpieces designed to fit 
different woodworking machines. Some extractors can be equipped with 
dual hoses to serve two machines simultaneously. 


Industrial vacuum cleaners 
A heavy-duty vacuum cleaner is an essential piece of werkshop 
equipment. It is supplied with the usual range of hoses and Nozzles. 
which you can use for cleaning the floor and your woodwofking 
machinery, When fitted with the appropriate accessories, the Same 
machine can be connected directly to portable power tots, in order t0 
eliminate dust or shavings at source. In this mode, operation is by remote 
control, being activated by the power-too} switch 


CHAPTER SEVEN 


JOINT-MAKING 


It is hardly surprising that many people regard joint- 
making as a measure of a cabinet-maker's skill, 
since the ability to cut fine joints takes practice and 
requires the mastering of a variety of accurate 
cutting techniques using saws, planes and chisels. 
However, the choice of joint is no less important 
than the quality of the making. The design must 
Primarily be functional to provide strength, but it 
should also be in keeping with the overall style of 
the project. Most joints are designed to conceat the 
methods used to hold the parts together, while 
others — such as decorative dovetails ~ are made a 
feature. This chapter illustrates the most common 
hand-cut joints and how to make them. Generally, 
dimensions have not been specified, as different 
Projects require joints of different sizes, Instead, 
relative proportions are given to enable you to make 
sound joints to suit your requirements. 


SEE ALSO : 


Measuring/marking too's 106-7 


Planes a 
Planing end grain 
Cramps 
Biscuit jointers _ 
Radial-arm saws 
Workbenches _ 
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BUTT JOUTS ' 
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The butt joint is the simplest of the various joints where one member meets another 

with no interlocking elements cut into the parts. It is not a strong joint, and is often 

reinforced in some way. Right-angled butt joints are used in the construction of light ( 
frames and small boxes. The jointing ends may be square-cut or mitred. 


SQUARE-ENDED BUTT JOINT i cseneeesuu Marking and cutting the mitre 

Se ae RE ore ences seepee ib peee thes Qn each piece of wood, mark the Slope Sanaa 
Butt joints for boxes are made with the end of one joint, using a knife and mitre square; then use a try sq 
member glued to the inside face of the other. For to extend the marked line across the adjacent faces. To 
frames, the end is glued to the edge. It is essential for remove the waste, either follow the marked lines by eye — 
the surfaces to be flat and the ends square. or use a mitre box to guide the saw blade (3). 


Hold the work on a mitre shooting board and trim eae 
cut end witha sharp bench plane (4) 


ae \ 


Cutting the joint 

Mark the length of the parts and square a shoulder |ine all 
round with a marking knife. Using a bench hook to hold the 
work, saw off the waste clear of the line (1). 

Trim the ends square to form a neat joint, using a bench 
plane and shooting board (2}. Set the plane for a fine cut, and 
lubricate the running suifaces of the shooting board witha 
white candle or with wax polish. 

Apply glue to the joint and clamp the parts together, 
making sure the components are aligned properly. 


Since it is impossible to 
mitre a wide piece of wood 
on a shooting board, either, 
use a mitre shooting block 
(5) or clamp the work 
upright in a bench vice and 
trim the end grainwith 4 
finety set block plane. To 
prevent splitting, back up 
the work with a pece of 
scrap timber (6). 


Commonly used for picture frames, the mitred butt 
joint makes a neat right-angle comer without visible 
end grain. Cutting wood at 45 degrees produces a 
relatively large surface area of tangentially cut grain 
that glues well. For lightweight frames, just add glue 
and set the jointin a mitre cramp. 


Accurate mitre-cutting 1 
Before you pick up a saw 
make sure the mitre will be 
exactly half the joint angle — 

if not, the joint will be gappy 
(1), Use well-seasoned 

timber, or a gap May open 

up on the inside of the jornt 

as the wood shrinks (2). 


Box joint 


Square-ended butt joints 


Box joint 


| Mitred butt joints 
Frame joint 


Veneer splines 


RY fT IY 
Reinforced frame joint ) 


Plywood tangue 


Plywood tongue 


Reinforced box joint 


| Key-reinforced frame foint ) 


The easiest way to reinforce a mitred joint isto glue 
the joint first and add the reinfoicement when set. Use 
a mitie cramp or a web cramp for giuing up. 


Disguising a nailed joint 
Drive panel pins flush with 
the wood, then punch the 
heads below the surface, 
using a nail set. Use 
matching wood filler to 
disguise the holes. 


Reinforcing with 

veneer splines 

Make angled sawcuts 
across the corner of a wide 
mitre joint. Cut strips of 
veneer for the splines and 
glue them into the sawcuts 
When the glue has set, trim 
the splines flush 


Reinforcing with a tongue 
You can use a plywood tongue to reinforce a mitre joint 
before gluing. Centre the groove in joints for a mitred 
frame (1). To reinforce a cabinet or box, set the groove 
nearer the inside of the corner joints (2) — to avoid leaving 
weak short grain 

For even greater strength, inserta large plywood tongue 
or key in a mitred frame joint after the glue has set. To 
mark a slot for the key, set a mortise gauge and scribe 
parallel lines, centred on the edges of each workpiece (3). 
Mark each end of the slot between the gauged lines, using 
a knife and try square 

Clamp the joint vertically in a vice and saw down the 
waste side of the lines. Using a chisel and working from 
each side towards the middle, chop out the waste (4). Glue 
the key in the slot, and trim ftush when the glue has set. 


Reinforcing square butt jaints 
For additional strength, drive 
nails at an angle into the wood 
Alternatively. if you don’t want 
the method of fixing to show on 
the outside of the joint, glue a 
corner block on the inside 


— / 


SEE ALSO 


Measuring/marking tools 106-7 
Backsaws 3 
Shoulder planes 122 
Chisels 128 
Routing joints 178-9 
Radial-arm saws 194-9 


Adhesives 334-5 


Scarf joint 

A form of lap and mitre joint in 
one, this is used ta join wood end 
to end You can saw or plane the 
tong shalfow tapers. which give a 
large gluirig area. Make the length 
of the tapers at Jeast faur times 


the thickness of the wood. 


LAP JOINTS 
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The lap joint is used for simple box and cabinet constnuction. ft is also known 
as a rebate joint, the end of one part being set in a rebate cut in the other. 


SIMPLE LAP JOINT 


A basic lap joint is only marginally stronger than a 
straightforward butt joint, but it offers an improvement 
in appearance since most of the end grain is concealed. 


Marking and cutting a lap joint 
Cut and plane both members square. Adjust a marking 
gauge to about one-quarter of the thickness of the rebate 
member and scnbe a line across the end grain (1), working 
from the face side. Continue the line on both edges, down 
to the level of the shoulder. 

Set a cutting gauge to 
match the thickness of the 
side member, and scribe a 
shoulder line parallel to the 
end grain on the back of the 
rebate member (2) 
Continue the shoulder line 
across both edges to meet 
the lines already scribed. 

Ciamp the rebate 
member upright in a vice 
Following the line scribed 
across the end grain, saw 
down to the shoulder line 
Lay the work face-down en 
a bench hook and cut down 
the shoulder line with a 
tenon saw to remove the 
waste (3). make a neat joint 
by cleaning up the rebate 
with a shoulder plane 

Glue and ctamp the jaint, 
then dnve panel pins 
through the side member. 


imple ap iin) 


Rebate member 


Side member 
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A mitred lap joint is neater than the basic version, but 
more difficult to cut. The extra effort is worthwhile if 
you want a concealed joint. 


Marking and cutting a mitred lap joint 
Cut the rebate (see left), then mark a mitre on the edges of 
the lap (1). Score a line across the inside of the lap to mark 
the base of the mitre. Plane off the waste down ‘ this line 

Having set a cutting gauge 
to the thickness of the lap, 1 
scnbe a shoulder line across 
the inside of the side 
member and across both 
edges. Then, with the stock 
of the same gauge pressed 
against the face side, scnbe 
a line across the end grain 
and down each edge to 
meet the shoulder line. Mark 
the slope of the mitre from 
the outer corner down to the 
shoulder line (2). 

Set the workpiece upright 
in a vice and, foliowing the 
line scnbed across the end 
grain, saw down to meet the 
shoulder line. Then, holding 3 
the wood face-down on a 
bench hook, saw down the 
shoulder line to remove the 
waste, Use a shoulder plane 
to trim the mitre, clamping a 
bevelled backing board 
behind the work (3) 


(Mitred lap joint) 


Rebate member 


ints are employed exclusively for framing, using wood of equal thickness for both 


Halving joi 


compon en 
Shown here 


CROSS HALVING JOINT ssseunes 


Both halves of this joint are identical, with half the 
thickness removed from each piece of wood. 
Convention dictates that the vertical member appears 
to nin through uninterrupted. 


a at 


Marking and cutting a cross halving joint 
Lay both components side by side and score the shoulder 
fines across them, using a try square and marking knife (1) 
Continue both setsof marked lines halfway down each edge 

Set a marking gauge to 
exactly half the thickness of 
the. wood, and scribe a line 
between the shoulders 
marked on the edges of both 
components (2) 

Saw halfway through both 
pieces of w odon the 
waste side of each shoulder 
line, then divide the waste 
wood between the 
shoulders with one or two 
additional sawcuts (3) 

Clamp the work in a vice 
and cllisel out a recess (4), 
working from each side 


(Coss tig ii) 


Venical member 


Crossrail 


ts of the joint. These joints are easy to cut with handtools or with a machine. 
are methods for hand-cutting different fonns of the basic joint. 


You can construct a simple framework with halving 
joints at each corner, but since the joint relies almost 
entirely on the glue for strength, you may need to 
reinforce it with screws or dowels. 


Marking and cutting a corner joint 
Lay the components side by side and mark the shouider line 
across both of them (1), using a knife and try square 
Continue the lines down each edge. Set a marking gauge to 
half the thickness of the wood, and scribe a line on both 
edges (2) and across the end grain 

Clamp each workpiece upright in a vice and remove the 
waste with a tenon saw, cutting downwards from the end 
grain. Lay the wood on a bench hook and saw the shoulder. 


( ‘Corner halving j joint 


Mitred comer halving joint 
A refined version of the joint, 
with even less gluing area 


SEE ALSO 


Measuring/marking tools 106-7 


Backsaws 

Router joints 
Radial-arm saws 
Mitre box 

Comer hatving joists 
Cross halving jomts 
Dovetail angies 


Glazing:rebate 
shoulder 


Width of slots 


13 
178-9 
194-9 

235 

241 

241 

260 


4 Glazing 
A rebate 


GLAZING-BAR HALVING JOINT cs ssstesnsesssennsen 


Cutting a halving joint in glazing bars involves a 
method similar to that used for making a standard 
cross halving joint, but it is more complicated because 
you are joining moulded sections. 


Cutting the joint 

Cut a narrow slot on each 
side of both moulded 
components, down to the 
level of the glazing-rebate 
tongue. Make each slot as 
wide as the tongue. When 
sawing the slots, it pays to 
hold the work in a mitre 
box, using the 90-degree 
guides (1) 

Pare away wood on each 
side of the slots to form a 
45-degree mitre (2). Make a 
mitre guide block from 
scrap wood to help keep 
the chisel blade at the 
required angle 

Now cut the recesses in 
each component to form 
the cross halving joint (3) 
Cut each recess down to 
the level of the glazing- 
rebate shoulder. 


(Glazing-bar halving joint) 


OBLIQUE HALVING JOINT 
The only difference between this and a standard cryex 
halving joint is that the recesses are not set at nght 
angles. Use a mitre square to mark out a 45-degree 
joint; for other angles, use a sliding bevel, 


Marking and cutting 
the joint 
Using a pencil and the mitre 
square or sliding bevel, mark 
a shoulder line across one of 
the components and, placing 
the other piece of wood 
against the line, mark its 
width (1). Then score both 
lines, using a marking knife 
with the square or bevel. 2 
Mark the width of the N 
recess on the edges of both 
components (2), then use a 
try square to continue the 
shoulder lines down each 
edge. Scribe a line between 
them with a marking gauge 
set to half the thickness of 
the wood. 


Saw on the: 
waste side of 
each shoulder (3), 
then cut out the 

waste as fora 
standard cross 
halving joint. 


This 8 used for joining an intermediate support toa 
frame Or rail. One member has a /ap (as in a comer 


having joint), and the other 4 recess (as in a cross 
halving joint). 


Marking and cutting a T-halving joint 

Taking the dimensions from relevant components. score the 
shoulder ines with a knife and try square. then use a 
marking gauge to scribe the depth of the joint on each 
workpiece (1) 7 

To create the recess, saw jy 
both shoulders and make a 
few sawcuts across the 
waste before paring it out 
witha chisel (2) 

To shape the lap on the 
other component, saw 
dawn to the shoulder, 
keeping the saw blade tust 
to the waste side of the 
gauged tine. {f you tilt the 
work away from you while 
Sawing down one edge (3), 
you may find it easier to 
keep the cut vertical, Turn 
the work round and saw 
down the other edge, then 
finish off by sawing 2 
squarely down to the 
shoulder. Saw the shoulder 
ine to remove the waste 


(T-halving jaint 


Incorporating a dovetail creates a stronger T-halving 
joint. Once you have made a template, this variation 
is only marginally more difficult to cut than the 
standard square-shoulder version. 


Marking and cutting a dovetailed joint 

Having marked out and cut the lap (see left), use a template 
to mark the dovetail on the workpiece (1). Saw the short 
shoulders on both sides of the lap, then pare away the waste 
with a chisel to form the sloping sides of the dovetail (2) 


Using the dovetailed lap as a 
template, mark the 
shoulders of the recess on 
the cross member (3), Mark 
the depth of the recess with 
a marking gauge, and then 
remove the waste wood 
with a tenon saw and chisel. 


(Bovetail halving joint) 


Making 8 dovetail template 
Cut a tapered plywood tongue, 
with one side angled for 
marking dovetails in softwoods 
and the other for marking 
hardwood dovetails. Glue the 
tongue into a slot cut ina 
hardwood stock. 


Converting wood 
Measuring/marking tools 106 
Markitig gauges 


EDGE-TO-EDGE JOINTS 


Edge joints are used to join narrow boards together to make up a large panel, such 

as a table top or patt of a cabinet. With a modem wood glue, even a plain butt joint 
can be adequate - but including a tongue and groove in the joint makes it easier to 
assemble accurately and adds considerably to its strength. 


Preparing the wood 
Timber selection is important when making a wide panel 


from solid wood. To ensure that the panel remains flat, try to 


use quarter-sawn wood with the end-grain growth rings 
running perpendicular to the face side of each board. If that 
is not possible, arrange the boards so the direction of the 
growth rings alternates from one board to the next (1). To 
facilitate final cleaning up of the panel with a plane, try to 
ensure that the surface grain on ail boards runs in the same 
direction. Before you start working on the joints, number 
each board (2) and mark the face side, so you can rearrange 
them in the same order. 


res a es 


Alternate annua 


yrowth rings 


Tongue-and-groove joint 


EDGE-TO-EDGE BUTT JOINTING 
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When making a joint between solid-woad boards, 
standard practice to plane the meeting edges squa 
to the face side. 


Planing edges square 
With the face sides 
outwards, set both boards 
back-to-back and level ina 
vice, Use the longest bench 
plane available — preferably a 
try plane — to plane the 
edges straight and square 
(1). Check that each edge is 
square, using a try square 

it is good practice to keep 
the edges as square as 
possible. However, provided 
boards have been planed as 
a pair, they will fit together 
and produce a flat surface, 
even when the edges are 
not exactly square (2) 


fit pertactly 


Checking for straight edges 
Check that the planed edges are straight, using a long metal 
Straightedge (3). Perfectly straight edges are essential It you 
intend to glue them with a rubbed joint. However, i the 
boards are to be clamped together, a very Slight hollow Is 
acceptable. Never try toget away with convex edges — 
closing the gaps with cramps sets up stresses that aré likely 
to cause end Splits. 


Making a wide board 
When you afe joining several boards edge to edge, all but 
the two outer boards must have bott edges planed squa® 
Using the back-to-back 
technique described above to 
true the edges, clamp the first 
and second board in the vice 
and plane their edges. Remove 
the tirst board, then rotate the 
second and back t up with the 
third board. Plane the edges of 
each pair in this way 


Before applying glue to the edges, set the 
pteparted boards in sash cramps to check that the 
joints fit snugly. This also gives you the 
opportunity to adjust the cramps precisely, which 
will help facilitate the process of final assembly. 


Gluing up a panel 
The number of cramps you use depends on the size 
of the workptece, but you will need at feast three 
cramps to keep the panel fiat. You also need pieces of 
scrap wood to put between the cramp heads and the 
edges of the boards, Set the boards out on battens 
{aid across your workbench 

Apply a thin film of glue to the jointing edges. Place 
two cfamps across the boards, one cramp close to 
each end of the panel (1) Make sure the cramp bars 
do not touch the wood - because the metal can react 
with the glue, leaving unsightly stains. If necessary, 
tap the joints with a hammer and block to set them 
flush (2) 

Tum the panel over and place another cramp across 
the middle (3) This cramp not only pulls the joints 
together at the centre, but also counters any 
tendency for the panel to bow. Use a damp rag to 
wipe away surplus glue squeezed out of the joints, 

Leave the panel in the cramps until the glue has set 
hard If youneed to clear the bench, you can lean the 
clamped assembly upright against a wall — but make 
sure it 1s supported evenly, to prevent distostion 


Use a combination plane to cut a tongue-and-groove 
joint by hand. This plane is similar to a standard plough 
plane, but comes with a wider range of cutters, 
including one designed specifically for shaping a tongue 
on the edge of a workpiece. Cut the tongue first, then 
change the cutter and plane a matching groove. 


Cutting the tongue 
Clamp the work in a bench vice, face side towards you 
Adjust the fence until the cutter is centred on the edge 
of the work (1). Provided the matching grooveis also cut 
from the face side, it is not essential that the tongue is 
Precisely centred 

Adjust the cutter's integral depth stop to cut a tongue of 
the required size, then begin planing at the far end of the 
workpiece, gradually working backwards as the tongue is 
formed (2) 


Cutting the groove 

Select a straight or ploughing cutter that matches the width 
of the tongue, and fit it into the plane. With the cutter sitting 
precisely on top of the tongue, adjust the fence untit it 
touches the side of the work (3). Set the planes’s depth stop 
so that you can cut a groove slightly deeper than the tongue 
Clamp the uncut board in the vice and plane the groove. 


ever+-- Tongued workpiece 


Using a plywood tongue 
Making a joint with a separate 
plywood tongue has several 
advantages. You don't have to 
reduce the width of the board 
{which may save money), and 
the joint will be marginally 
stronger. it also means you can 
use a simple plough plane to 

cut the grooves. 

To make the joint. plane a 
groove down the centre of each 
board and make sure the 
plywood tongue fits snugly. Glue 
one groove and tap the tongue 

into it, then brush glue into 
the other groove and 
assemble the joint 
in cramps. 


[2] 


SEE ALSO 
Measuring/marking too!s 106 
Marking gauges 108 
Router planes 125 
Forstner bits 156 
Routing housings 174 
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A housing is a groove cut across the grain. When used as a joint, i t houses the end of a 
board — most frequently a fixed shelf or dividing panel. The housing can be stopped short of 
the front edge of the work, but for less-important work the joint may emerge as a through 
housing. The shelf or panel is usually glued into a simple straight-sided housing. For a more 
positive joint, a dovetail can be included. 


THROUGH HOUISING JOINT ‘ “cess, 10 Make it easier to locate a saw across a wide panel, take 
NO SE USL BI Mae scites neta sesuseacaeheasstasevepsralpeeenyse-geeeassese a chisal and pare a stiallow V-shape gece 

This simple through joint shows on the front edge of marked line on both sides of the housing (3) Usea tenon 
side panels. tt is suitable for inexpensive shelving, or Saw to cut each shoulder down to the lines seribed on 
for cupboards with lay-on doors that cover the front each edge (4). If you are not proficient with the saw, camp 
edges. If you plan to lip the boards, it is best to apply a batten along the line to he!p guide the blade. 

the lippings first, so it is easier to plane them flush. Remove most of the waste from the housing with a 


chisel (5), then finish with a router plane to level the 
bottom of the recess (6). Work from both edges towards 
the centre, in order to prevent edge break-out. 

If a panel is too wide to use a chisel conveniently, 
remove all the waste in stages by making several passes 
with the router plane, lowering the cutter each time the 
housing ts level. 


Marking and cutting the joint 
Using the shelf as a template, mark the width of the housing 
(1). Then score the two lines across the workpiece, using a 
try square and marking knife 

Square the same lines onto the edges of the panel, then 
scribe a line between them (2), using a marking gauge set to 
about 6mm ("/ain). 


Single-sided dovetail housing joint ) 


Side panel 


Side panel 
ide pane Side panel 


Side panel 


Side panel 


(Stopped housing joint 


When cutting this joint by hand, incorporate a single 
dovetail along one side of the housing. Double-sided 
dovetails are best cut with a router. Since the shelf 
member must be slid into place from one end of the 
housing, the joint needs to be cut accurately. 
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Single-sided dovetail housing 

Set a cutting gauge to about one-third the thickness of the 
wood and score a shoulder line on the underside of the shelf 
(1), Using a try square and pencil, continue the line across 
both edges 

Set a sliding bevel to a dovetail angle and mark the slope 
of the joint, running from the bottom corner to the marks 
drawn on both edges (2) 

Saw along the shoulder line, down to the base of the 
slope, then pare out the waste witha chisel. fo help keep 
the angle constant, use a shaped block of wood to guide 
the blade (3) 

Mark out the housing (see opposite) and use the sliding 
bevel to mark the dovetail on both edges of the pane}. Saw 
both shoulders, using a bevelled block of wood to guide the 
saw blade when cutting the dovetail (4). Remove the waste 
with a router plane 


Stopped dovetail housing 

To make this variation of the joint, follow the instructions 
outlined above, combined with the procedure for including a 
stopped end (see top right). 


For improved appearance, the housing can be stopped 
short of the front edge of the side panel by about 9 to 
12mm (% to '2in). This is achieved by notching the 
front comer of the shelf, so that its front edge finishes 
flush with the side panel. 


Marking and cutting 

the joint 

Set a marking gauge to the 
planned depth of the 
housing and mark the notch 
on the front corner of the 
shelf. Cut the notch with a 
tenon saw (1) 

Use the notched shelf to 
mark the dimensions of the 
housing (2), then score the 
fines across the side pane} 
with a try square and 
marking knife, Scribe the 
stopped end of the housing 
with a marking gauge 

To provide clearance for 
sawing the housing, first drill 
out the waste at the stopped ~ a 
end and trim the shoulders square with a chisel (3) 

Saw along the scored shoulders down to the base of the 
housing (4), then pare out the waste from the back edge 
with a chisel or remove the waste with a router plane 


BAREFACED HOUSING JOINT case 
The barefaced housing jointisa 
variation on the basic lap joint, 
adapted for making box-frame or 
cabinet comers. Neither the depth 
nor the width of the housing 
should be greater than about third 
the thickness of the wood. 


Marking and cutting the joint 

Cut the ends of bothcomponents and plane them square 
Having set a cutting gauge to the thickness of the 
horizontal member, lightly scribe the bottom edge of the 
housing across the side pane} and down both edges. Reset 
the gauge and scribe the top edge of the housing in the 
same way. 

Using the gauge with the same setting, mark the tongue 
on the end and down both edges of the horizontal 
member, working from the face side [1}. 

Reset the gauge to about one-third the thickness of the 
side panel, and mark the rebate shoulder liné across the 
face side (2) and down both edges of the horizontal 
member Cut the rebate, removing the waste with a saw 
and cleaning up with a shoulder plane 

Mark the depth of the housing on the edges of the side 
panel then saw each shoulder down to the lines seribed on 
each edge (3). Remove the waste with a chisel, as for a 
through housing joint {see opposite) 
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MORTISE-AND-TENON JOINTS 
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The mortise-and-tenon joint has a venerable history: it has been used for centuries to 
construct framed cabinets, chairs and tables, in the simplest version of the joint, the 
tenon (a tongue cut on the end of a rail) fits into a slot (the mortise) cut into a stile or 
leg. The basic constnsction has been developed and refined by generations of joiners 
and cabinet-makers, creating a variety of strong joints to suit different situations. 


PROPORTION OF MORTISETO TENON 


The proportion of the mortise to the tenon is 
important for the strength of the joint. The form of 
the joint is largely detennined by the section of 
the rail (tenoned member). 


in most instances the rail is rectangular in section 
and is used with its wider face vertical. Sometimes, 
however, a particular construction requires a rail to 
be turned sideways, with the wider face horizontal — 
the drawer rails for a chest of drawers is a prime 
example. In any event, the sides or ‘cheeks’ of the 
tenon are cut in the vertical piane to provide the 
maximum area of long grain for gluing to the inside 
of the mortise. When rails are set horizontally, two 
or more tenons may be required — since the 
thickness of a tenon should never exceed its width. 


zh Upright (stile) 


Double moitise- 
and-tenon 


Twin mortise- 
and-tenon 
rough mortise-and-tenon 


When two members of equal thickness are to be 
joined, the thickness of the tenon should be 
approximately one-third the thickness of the wood 
The precise thickness 's determined by the size of 
the chisel used for cutting the mortise 

When the rail is to be joined to a thicker upright 
(such as a table leg), the tenon may be as much as 
half the thickness of the rail 

The tenon usually runs the full width of the rail 
On avery wide rail, such as the central rail of a 
large panelled door, the tenon is divided into two 
{n this case the joint is known as a double mortise- 
and-tenon 

The length of the tenon ts determined by the 
design of the joint. For a stopped mortise-and- 
tenon joint, for example, the tenon Is usually about 
three-quarters the width of the upright, 


THROUGH MORTISE-AND-TENON JOINT 


The through joint. where the tenon passes dght 
through the leg or stile, is commonly used for 

constructing various types of frame. With the end gi 
showing - and sometimes with wooden wedges used 
to spread the tenon - it is an attractive, businesslike — 
joint. It is always easier to cut the mortise first and 
then make the tenon to fit it. 


Marking the joint 
Cut the rail roughly to length, allowing for a short amou t 
of waste wood to be planed off the tenons after the 
has set. - 

Mark the position and length of the mortise, using the ra 
as a template (1). Square the lines all round with a pencil, 

Set a mortise gauge to match the width of the mortise 
chisel to be used, and then scribe the martise centrally 
between the squared lines on both edges (2). 

Having measured and plotted the distance between the 
shoulders at each end of the rail, score the shoulder lines _ 
with a marking knife (3), Leave slightly overlong tenons for — 
planing flush when the joint is compiete. 

Without adjusting the settings, take the same gauge yo i 
used for marking the mortise and scribe the tenon on both 
edges and across the end of the rail (4). if the rail is thinner 
than the upright you need to adjust the stock of the mo 
gauge before marking out the tenon. 
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Chopping the mortise 
Clamp the workpiece to a bench - it is a good idea to pace A 
piece of waste wood under the work to protect rd bent i 
Holding the chisel vertically, drive it 3 to 6mm (‘8 wo 
into the wood at the centre of the marked mortise ip. Work 
backwards in stages, making similar cuts about 6m { 
apart. Stop about 2mm (V/6in} from the end of the mortisé 
Turn the mortise chisel round and chop the wood In stages 
towards the other end of the mortise. 


Lever oul the waste, with 
the chisel held bevel side 
down (6), ard then chop out 
another secton of wood in 
the same Wey, unt!] you 
have cut halfway through 
the stile. 

Trimthe ends of the 
mottise square (7), then tum 
the wok over and, after 
shaking out any loose chips 
of wood, clamp the stile 
dawn again so that you can 
chop out the waste from the 
other side of the Joint 


Drilling the mortise 


Instead of chopping out the mortise wth a chsel, you can 
remove the waste with a drill — though you wil still needa 
chisel to pae the sides and ends of the mortise 

Rather than drill freehand, use a pillar drtll for control and 
accuracy, Fit a drill bit that matches or 6 close to the 
thickness of the mortise. Improvise a guide fence by 
clamping a straight-edged board to the drills worktable. 
and use this fence to centre the dnil bit on the mortise 
Adjust the depth se tting to drill halfway through the wood 

Dnil a hole at each end of the mortise (1), then drill a 
senes of slightly overlapping holes between them (2). Turn 


Sawing the tenon 
Clamp the rail in a vice, 
Setting the rail at an angle, 
with the end grain facing 
away from you. Saw down 
to the shoulder on the 
was te side of each scnbed 
line (1}. Rectamp the work in 
the vice wth the tenon 
facing you, and saw down to 
the shoulder line on the 
other side of the tenon (2) 
Now clamp the work 
upnght and saw parallel to 
the shoulder on both sides 
of the tenon (3), taking care 
not to overrun the marks 
and damage the shoulder 
Holding the rail on a 
bench hook, remove the 
waste by sawing down the 
shoudwer line on each side of 
the tenon. if necessary, pare 
the sides of the tenon with 
a chéel until it fits the 
mortse snudy 


WEOGEOTHROUGH MORTISE-AND-TENON JOINT 
A snugly fitting joint is strong enough for most 
purposes, but a pair of wooden wedges can be used to 
anchor the tenon firmly in its mortise. Either drive a 
wedge into each end of the mortise or into sawcuts 
made across the tenon itself. 


Drive a wedge into each 
end of the mortise 


Fitting inset wedges 
Cut a shallow slope at each end of the mortise to allow 
room for the tenon to expand. Make two sawcuts across 
the tenon, stopping just short of the shoulders, and drill a 
small hole at the end of each kerf to prevent the wood 
splitting 

Glue and assemble the joint, then drive in the glued 
wedges, tapping them alternately to spread the tenon 
evenly When the adhesive has set, plane the end grain and 
the wood over and, with wedges flush 
the same face aganst the 
fence, drill through the 
other side 

Clamp the work on some 
waste wood placed on the 
bench, then pare out the 
waste and use a mortise 
chsel to cut the ends of the 
mortise SQuare 


Tap in glued wedges 


(Through mortise-and-tenon joint 


es (Wedged mortise-and-tenon joint 
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Cabinet construction 94-103 
Measuring/markingtools 106 
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Cutting mortises 249 
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DOUBLE MORTISE-AND-TENON JOINT cee 
The gap between the tenons should be no larger than 
one-third of the width of the rail. To help prevent the 
rail warping, leave a short stub of wood, known as a 
haunch, between the tenons. 


Marking out the joint 

Mark the shoulders of the pair of tenons on the rail. Set the 
pins of a mortise gauge to the width of the mortise chisel 
(approximately one-third of the thickness of the stile), and 
adjust the gauge to centre the pins on the edge of the rail 
Scribe the tenon on both edges and across the end grain 


Shoulder line 
Kauneh fin 


Now set a marking gauge to scribe the 
inner edge of both tenons on each side 
(1) and across the end of the rail 

Using a try square, pencil a fine 
representing the length of the haunch 
(equal to the thickness of the tenon) on 
both sides and edges of the rail {2) 
Hatch the waste with a pencil. 

Using the rail as a template, mark tts 
position on the edge of the stile; then 
extend these lines onto all four faces of 
the stile, using a try square and pencil 


Without changing the 
settings, take the mortise 
gauge you used to mark the 
tenons and scribe the 
mortises between the 
marked lines on both edges 
of the stile — apply light 
pressure to avoid leaving 
deep score lines on the 
outer edge. Mark the length 
of each mortise. using the 
marked rail as a guide (3) 


(Double mortise-and-tenonjaint) 


7 
Cutting the joint 
Chop out both mortises as desctibed for cuttiig 4 standard 
through mortise, then run a saw blade alongside the faund 
lines gauged between them (4). Chisel out the waste 
between the sawcuts, down to the level of the haunch 


Clamp the rail upright and, standing at the side of the rail, — 
saw down the inner edge of each tenon (5), stopping at the 
haunch line. Then change your position to saw alongside 
both tenons, all the way down to the shoulder lines. 


Cut out the wood from between the tenons, using a coping 
saw (6). Finally, saw along the shoulder on each side of the 
joint to remove what ss left of the waste (7). 


The twin mortise-and-tenon is commonly used when a rail is tumed on its side and for 


dra’ 


wertail construction. Depending on the section of the rail. there may be a pair of 


tenons cut to standard Proportions, or two relatively thick tenons or ‘pins: As a rule, try 
to make each of the tenons 
as thick as the gap 

between them - but the 
overalf propottion of the 
joint will be detemiined by 
how strong it needs to be. 


Marking the joint 


Cutting the joint 
Chop out the mortises as for a standard through mortise- 
and-tenon [oint. 

Saw down beside each tenon, following the scnbed lines, 
then cut off the waste wood from both edges of the rail by 
sawing along the shoulder lines 

Remove the waste from between the tenons with a 
coPing saw (4) and tnm the shoulder square with a chisel 
Atternatively, remove the middie waste by drilling through it 
at the shoulder and then sawing down the sides of the 
tenons (you will still need to trim the shoulder witha chisel) 


Having squared the shoulder lines all round, make a pencil 
mark not less than 6mm (‘/ain) from each edge, then divide 
the space between into three — for the pair of tenons and 
the gap between them (1). Modify the thickness of the 
tenons to match a suitable mortise chisel. 

Having set a mortise gauge to the above dimensions, 
scribe the tenons on both faces and across the end of the 
rail, working from both edges (2) 

Using a try square and knife, tightiy score two lines 
across the stile to mark the top and bottom of the 


mortises, then use the 
mortise gauge to scribe 
lines between them to 
mark the sides of the 
mortises (3} 

tf the mortises are to be 
cut into a wider rail or 
panel, leave the pin settings 
afone but adjust the tool's 
stock to mark both mortises 
from one edge 


Twin montise.and-tenon joint light construction ») 


(Twin mortise-and-tenon joint heavy construction ) 


PINNED MORTISE-AND-TENON JOINT 


This version of the joint has a row of evenly spaced 
stubby tenons (pins). It is used for securing wide fixed 
shelves or partitions in a cabinet. If the tenons pass all 
the way through the panel, they are usually held firmly 
in place with hardwood wedges inserted into sawcuts 
made across the end grain of each pin. For decorative 
purposes, the wedges are sometimes set diagonally. 


Wedged pins 


Side panel 


Marking and cutting 
the joint 
Mark out the shelf as fora 
twin mortise-and-tenon, 
dividing the shoulder line 
with a row of evenly 
spaced pins. Mark the 
positions of the mortises 
on the side panel, using the 
shelf as a template (1) 
Chop out the through 
mortises, working from 
both sides of the panel (2), 
or bore through the waste 
and square the shoulders 
Saw down the sides of 
the pins with a tenon saw, 
then remove the waste 
from between the pins 
with a coping saw, Trim the 
shoulders with a chisel (3). 


Stopped housing joint 


Shel! 


Pinned mortise-and-lenan joint ) 
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SEE ALSO 
Chair construction 81-4 
Table construction 86-90 


Door construction 96 
Measuring/marking tools 106 
Marking gauges 108 
Moitise chisels 130 
Cramps 150-1 
Cutting mortises 249 


Sawing tenons 249 


Fox wedging 
Concealed wedges spread the 
tenon mside tiie mortise 


(Stopped mortise-and-tenon-joint ) 


TOPPED MUCRTIB CAND TEN ONY SOUT, a ..nssscseiecnttssnnstsnsenrtteensctnte 


Marking and cutting the joint 


The majority of tables and chairs are made with stopped mortise-and-tenon joints, 
with no sign of the joint visible on the outside of the leg. it is a good-looking joint - 
and once you have leamed how to gauge the depth of the mortise accurately, it is no 
more difficult to make than a through tenon. As a rule, the tenon should be about 
three-quarters the width of the stile. 


CF 


Score the shoulder line all round the rail (1), then set a 
mortise gauge to match the width of the mortise chisel to be 


used and scribe the thickness of the tenon. 


Use the rail as a guide for marking out the position of the 
mortise on the stile (2). Square the line's across the edge of 
the work, using a try square and then, without altering the 
settings of the mortise gauge, scribe the mortise between 


the lines. 


To gauge the depth of the mortise, lay the blade of the 
chisel on the marked rail, with its cutting edge aligned with 
the shoulder line. Wrap adhesive tape round the blade at a 


point just beyond the end of the rail (3) 


Cutting into one edge of the rail only, chop out the 
mortise, stopping when the tape wrapped round the blade is 
level with the surface of the wood (4) Saw the tenon to 
match. as fer a through mortise-and-tenon joint. 


WEDGED STOPPED 
MORTISE-AND-TENON 


Stopped joints canbe — 

‘fox-wedged’ for 
additional strength. _ 
Because a fox-wedge 
tenon expands inside | 
mortise, it cannot be 
withdrawn once the 

is assembled - so : 
sure you cut the parts 
accurately. 


Fitting fox wedges 
Make two wedges about — 
three-quarters the length of 
the tenon, and about 3mm 
(‘/8in) thick at one end (1). 
Undercut each end of the 
mortise with a chisel, pang 
away about 3mm (sini of 
the wood at the bottom of 
the jaint (2). 


Dip the wedges in gue and 
brush Some more into the - 
joint. Push the wedges part 
of the way into the SawcUls, 
before assembling the joint a 
and clamping tt 3). 


foptovide a strong joint at the corner of a frame. the 
tenon is Offset slightly so it won't break through the 
end grain of the leg or stile. In addition, to support 
the top edge of the rail, a small integral tongue 
known as a haunch /s included, which fits into a 
shallow groove cut just above the mort;se. If you 
want it to be invisible when the joint is assembled - 
lor the frame of a panelled cabinet door or the joint 
between the seat rail and front leg of a chair — cut a 
sloping haunch, In furniture construction the tenon is 
usually concealed, but a through mortise-and-tenon is 
often used for joinery. 


SS 


Proportions of a haunched tenon 

Make the tenon two-thirds the width of the rail; the 
haunch itself should be as long as itis thick. Makea 
sloping haunch to the same proportions, but pare it 
away to meet the shoulder line 


Square haunch 


Marking the joint 
Having marked the shoulders and scribed the tenon 
thickness on the rail, use a marking gauge to scribe the top 
edge Of the tenon (1) on both sides and then across the 
end grair) 

Mark the length of the haunch across the top and down 


the sides of the rail (2), and then hatch the waste with a 
Soft pencil 
Haunch line 


1 2 


Top of lenan 


Using the rail asa template, mark the position of the mortise 
onthe stile (3). At this stage, let the end of the stile project 
by about 18mrn (2t'in} to prevent splitting. This extension, 
known as the horn, is cut off and planed flush when the joint 
is complete 

Scribe the mortise up to the end of the Stile, and then 
continue the tines a short way onto the end grain (4) to mark 
where the haunch groove will end 

Scribe a short line on the end of the stile (5) to mark the 
depth of the haunch groove 


Cutting the joint 
Having cut the mortise (see opposite}, extend the sides, by 
sawing along the gauged lines, down to the bottom of the 
haunch groove (6), Use a chisel to pare away the waste, 
leaving the bottom of the groove square (7) 

Clamp the work upright in a vice and saw the sides of the 
tenon las for a through mortise-and-tenon joint). Cut a notch 


in the top corner, leaving the tenon and haunch intact 
6 Finally, saw along the 
shoulders to remove 
the waste wood 
from both sides of 
the tenon (8). 


Try the tenon in the mortise. if the shoulder does not seat 
properly, deepen the mortise or the haunch groove as 
appropriate, After gtuing, saw the horn off the stile and plane 
it flush with the top edge of the rail. 


Sloping haunch 

To make a joint with a 
sloping haunch, mark out 
the tenon — includ?ig the 
haunch — and then score the 
sloping sides of the haunch 
with a marking knife (1) 
Saw down this line when 
cutting the notch in the top 
corner of the tenon {see 
below left), 

When marking out the 
mortise, continue the 
gauged lines up to the top 
of the stile, but not over the 
end. Having chopped out 
the mortise. saw the sides 
of the haunch groove at an 
angle, taking care not to 
overrun, then pare the slope 
with a chisel (2) 


1 


( Haunched mortise-and-tenon-loint 
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Chair construction 81-4 
Door construction 96 
Measuring/markmg tools 106 
Marking gauges 108 


Cuttmg rebates 122-7, 173-5 
Cutting grooves 126-7, 172-4 


Cutting mortises 249 
Sawmg tenons 249 
Haunched tenon 253 


Groove 


(Grooved-frame mortise-and-tenon-joint 


The frame of a traditional panelled door is grooved on 
the inside to accommodate the panel. When haunched 
mortise-and-tenon joints are used at the comers, align 
the grooves with the mortises and make them both the 
same width. in addition, match the depth of the groove 
to the length of the haunch, so the one will neatly fill 
the other at the end of the stile. 


Marking and cutting the joint 
Use a mortise gauge to scribe the grooves on the inside of 
the rails and stiles. 

Mark out the tenon as for a standard haunched mortise- 
and-tenon joint; then, with a marking gauge set to the depth 
of the groove, scribe the bottom edge of the tenon on both 
sides and across the end of the rail (1). 

Using the rail as a template, mark the position of the 
mortise on the stile {2}. Cut a straightforward stopped 
mortise on these marks; cutting the panel groove ata later 
stage makes room for the haunch 

Cut a standard hauncted tenon, and then make a second 
sawcut across the end of the rail to form the bottom of the 
tenon (3). Saw off the waste 
on each side of the tenon 

Use a plane or router to 
cut the grooves on the 
inside of the rails and stiles, 
then make and fit the pane! 
before gluing and 
assembling the frame 


Haunch 


RE BATEDFRAME MORTISE-AND-TENON JoINT 


When making a glazed door for a cabinet. cut a rebg 
on the inside of the rails and stiles to take the glass. 
Each comer of the frame can be joined with a 
haunched mortise-and-tenon, but it is necessary to 
stagger the shoulders in order to close off the rebate at 
the end of the stile. You may find it easier to cut the 
rebates after the joints. 


SN 


Marking and cutting the joint 
Having set a marking gauge to one-third the thickness of the 
workpieces, seribe the depth of the rebate on the inner edge 
of the rails and stiles. Reset the gauge to about 6mm {'/ain) 
and scribe the rebate width 

Using the proportions given for a standard haunclied 
mortise-and-tenon, score the long shoulder across the outer” 
face of the rail. With a pencil, square this line across both 
edges of the rail 


Marking the short shoulder and tenon 

Mark the short shoulder across the inner face; it should be : 
as far from the long-shoulder line as the width of the rebate 

- about 6mm (‘/ain). Square the line across both edges 
Mark out the haunch, then scribe the thickness of the tenon 
with a mortise gauge. Use a marking gauge to Seribe the 
bottom of the tenon. 

Transfer the dimension from the rail to mark the position 
of the moitise on the stile Use a mortise gauge to scribe 
the mortise. Then, with the same tool, mark the length of 
the haunch (measured from the long-shoulder line) onto the 
end of the stile. Hatch the waste with a pencil. 


After cutting the joints, Long-shoulder fine 
use a plane or router to cut Hatch fea i ; 
the rebates on the inside of a - 


the rails and stiles. Finally, 
pare out the haunch waste 


from each joint. 
Hom - 


Rebate depth. .+p 
Rebate width -- 


Rebated-frame mortise-and-tenon-joint 


When a frame is moulded 
as well as rebated, it is 
necessary to mitre the 
moulding after the 
mortise-and-tenons have 
been cut. 


Marking and cutting the joint 

Before marking Out the joint. cut away the moulding down to 
the level of the rebate, leaving a flat edge on the stile equal 
to the width of the tenon plus the haunch (1). Similarly, cut 
away the Moulding on the rail back to the shoulder line 

Mark out a haunched 
mortise-and-tenon and hatch 
the waste (2), then cut both 
halves of the joint. 

After cutting the joints, 
mitre the ends of the 
moulded sections. Clamp a 
rebated guide block aver the 
moulding to keep the chisel 
at the required angle (3) 


Stile 


Mitred moulding 


( Moulded-trame mortise-and-tenon-joint 


For tapered chair frames, either the side-rail mortises 
must be cut at an angle or the tenons skewed to fit 
square-cut mortises. The joints are marked out and cut 
similarly to conventional mortise-and-tenon joints 
except that the ends of the tenons are mitred where 
they meet inside the leg. 
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Angled mortises 

A stronger joint results if 
you keep the tenons in line 
with the rails. Mark out 
each joint in the usual way, 
but mark the shoulders at 
an angle to fit the face of 
the leg, You may find that it 
will be easier to keep your 
chisel blade or drill vertical 
when cutting the mortise if 
you make a simple jig that 
holds the leg at the 
required angle 


Skewed tenons 


Skewed tenons 

Since it is easier to cut 
square mortises, it may be 
more convenient to skew 
the tenons. However, the 
inevitable short grain makes 
for relatively weak joints, so 
keep the angle to a 
minimum, It js impossible to 
mark skewed tenons witha 
mortise gauge, So use a 
sliding bevel and marking 
knife instead 


Barefaced tenons 

\f you want the rails to le 
flush with the legs, use 
barefaced tenons 


8arefaced tenons 


(Baretaced tenon) 


SEE ALSO 
Chair construction 
Table gonstruction 
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86-90 


Measuring/marking tools 106 


Marking gauges 
Gouges 
Woodtuming 
Cutting mortises 
Sawing tenons 
Haunched tenon 


108 
130 
220-30 


Carner joint ) 


CORNER MORTISE-AND- 
TENONJOINT 
On most tables and some 
chairs, at each comer two 
rails are joined to the leg 
at right angles. The joints 
to use in this situation are 
haunched mortise-and- 
tenons with the ends of 
the tenons mitred where 
they meet inside the leg. 


Joints for round legs 
When joining rails to round 
legs. it is easier to cut the 
mortises before you tum the 
legs. Plug each mortise with 
softwood before you put the 
workpiece in the lathe — this 
heips keep the edges of the 
mortise sharp, and the 
softwood can be chiselled 
out easily after you have 
turned the leg 

Having cut the tenons, 
trim the shoulders with a 
gouge so they fit the curve 


Mitred tenon 


Three times the 


working loose. No glue is 
used — the joint relies on 
The total length of the tenon should be at least three times the thickness of the 
stile and not less than one-third the width of the rail 
thickness of stile 
one-third the width of the 
tenon. The outer end of 


A loose-wedged joint must be constructed with generous shoulders and a sto. 
the clamping force of the 
wedge to provide rigidity. 
The mortise for the 
loose wedge should be 
this mortise slopes to 
accommodate the 


tenon. The wedge is set S 
vertically to prevent it 
et 
‘(ane 
Proportions of a loose-wedged tenon 
approximately 18mm @/ain) 
long, and its width about 
hardwood wedge. and the 
inner end is cut square 


One-third 


: | 18mm [¥sin) 


Marking and cutting the joint 
The loose-wedge joint is marked out and cut likea standard 
through moitise-and-tenon joint —except that the tenon 
needs to be a Snug sliding fit in the mortise 

Assemble the joint and mark the thickness ofthe stile 
on the projecting tenon (1) 

Take the jointapart and use a mortise gauge to mark: 

mortise for the loose wedge on the top edge of the tenon . 

(2). Set the inner end of the mortise about 3mm (Yein} inside 
the line marking the thickness of the stile 

Set a sliding bevel to an angle of 1:6. From the [ing 
marking the outer end of the wedge mortise, draw anather 
line on the side of the tenon, using 4 
the bevel (3). Square this line across e 
the bottom of the tenon, then scribe 
the sides of the wedge mortise up ta 
the line 

Cut the wedge mortise, panng the 
sloping end with a chisel. Assemble 
the joint and tap in the wedge (4) to 
draw the shoulders up tight 


rot 


Wedge... 


Tanon 


Loose-wedged mmortise-and-tenon joi 


BRIDLE JOINTS 


Used exclusively for frame construction, the bridle 
tenon, though in most circumstances it would not 


joint is similar in appearance to a mortise-and- 
be as strong. However, it is relatively quick and easy 


to make, since most of the waste wood is temoved with a saw. Generally, the ‘tenon’ of a bridle joint is 


one-third the thickness of the wood being joined. 


The T-bridle serves as an 
intermediate support for a 
frame. ft is sometimes 
used to join a table leg to 
the underframe. 


Marking and cutting the joint 
Mark the width of the mortise member on the tenon 
member, using a marking knife to score square shoulders all 
round Apply light pressure only across the edges. Use a 
pencil and try square to mark square shoulders all round on 
the mottise member, allowing for slightly overlong cheeks 

Setthe pins of a.mortise gauge to one-third the thickness 
of the weod, and adjust the stack to centre the pins on the 
edge of the workpiece, Scribe parallel lines between the 
marked shoulders on the tenon member, then mark similar 
lines cn the end and both edges of the mortise member. 

Saw down both sides of the open mortise with a tenon 
saw, then use a coping saw to remove the waste, cutting as 
close to the shoulder as possible (1). frim the shoulder 
square with a sharp chisel 

On both sides of the tenon member, saw the shoulders 
down to the gauged lines, then make three or four similar 
sewcus in between. With the work held in a vice, chop out 
the waste with a mallet and chisel, working from each edge 
towards the middle (2). Having assembled the joint, allow 
the glue to set, then plane the ends of the moitise cheeks 
flush with the tenon member. 


Mortise member 


T-bridle joint) 


Teno member 


A comer bridle joint is adequate for rela tively 
lightweight frames — provided they are not subjected 
to sideways pressure. The strength of the brrdle is 
improved considerably if you insert two dowels 
through the side of the joint after the glue has set. 


Marking and cutting the joint 
Mark square shoulders alt round the tenon member, allowing 
for a tenon that is slightly overlong — so it can be planed 
flush after the joint is complete. Use a marking knife, but 
apply light pressure across both edges, Then mark similar 
lines on the mortise member, using a pencil 

Set the points of a mortise gauge to one-third the 
thickness of the wood and adjust the tool to centre the 
points on the edge of the work. Scribe the width of the 
tenon on both edges and across the end (1} 


Use the same gauge to mark the sides of the open mortise, 
then take a marking knife and score the short shoulders at 
the base of the mortise, between the gauged lines. Mark 
the waste wood, with a pencil, on each component, so you 
don’t get confused when cutting the joint (2) 

Bore a hole into the waste wood just above the shoulder 
line on opposite sides of the joint. Clamp the wood in a vice 
and saw on the waste side of both gauged lines, down to 
the hole at the base of the mortise (3), Then chise} the 
shoulder square 

With the work clamped ina vice, saw both sides of the 
tenon down tothe shoulder (4), Lay the workpiece on its 
side on a bench hook and saw each shoulder |ine to remove 


the waste 


Tenon member 


Mortise member 


Corner bridle joint 


a 


SEE ALSO 


Table construction 86-7 
Cabinet construction 93 
Measuting/marking tools 106 
Marking gauges 108 
Dnils and braces 142-4 
Power drills 154-7 
Dowelling jigs 157 


Pillar dritls 216-17 


Saw a groove in the dowel 


(Propareé dows) 


(Fluted dowel ) 


Ps 


DOWEL JOINTS 
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A dowel joint is nothing more than a butt joint reinforced with short wooden pegs - 
but, despite is simplicity, it is virtually as strong as a mortise-and-tenon. It is, however, 
considerably easier to make, especially if you employ one of the many proprietary 
dowelling jigs on the market. Dowels are used extensively for joining boards edge to 
edge, and for constructing cabinets and boxes with nght-angle comer joints. They are 
also suitable for joining rails and stiles to make simple solid-wood framing. 
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Dowels are made from hardwoods, such as beech, birch 
and ramin. You can use teady-made dowels or cut your 
own from dowef rod. if neither suits your purpose, make 
them from a solid-wood blank, using a dowel former. 


Cutting dowels 

Use a fine-toothed saw to cut short lengths of dowel rod 
Hold the dowel red on a bench hook and, to prevent the 
wood fibres breaking out, rotate the dowelling away from 
you as you saw. If you are making a number of dowels, set 
up an endstop to gauge the length. 

Use the tenon saw to cut a groove down the length of 
each dowel. This is to release the hydraulic pressure that 
builds up in the hole as the dowel is glued n piace. |f you 
don't do this, the workpiece is Jikely to split. Finally, to 
make inserting the dowels easier, chamfer the ends — using 
either a special dowel-chamfering tool or a pencil 
sharpener. Alternatively, file the chamfers on the ends of 
your dowels 

Ready-made dowels in various sizes are supplied cut to 
length. They are chamfered, and grooved all round with 
straight or spiral flutes ; 

A dowel former 1s a thick steel plate with holes, which 
match standard-size dowels, drilled through it. It is used to 
produce purpose-made dowels from lengths of roughly 
sized wood by driving them through the appropriate hole 
Make your own former to produce smooth round dowels or 
use a proprietary former with serrated holes that create 
relief flutes as the wood 's driven through It 

The diameter of the dowel can be up to half the 
thickness of the wood; the length will depend on the size 
of the workpiece. As a guide, make the length of the 

dowel not less than five trmes the diameter. 
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Edge-to-edge joint) 


PPO esrer as ceye 


MARKING DOWEL JOINTS 

Se es 
Unless you intend to make a number of dowel j 
either mark out both halves of the joint individual 
mark one component from the other. You can use 6 
marking gauges or special tempiates. 


Edge-to-edge joints 2 
For edge-to-edge joints 
{used to reinforce a solid- 
wood panel or table top), 
clamp the boards back to 
back with their edges flush 
Plot the positions of the 
dowels so that they are 
evenly spaced along the 
boards. Square the lines 
across both edges 

Set a marking gauge to 
half the thickness of the 
wood and scribe a line 
down the centre of both 
edges, working from the 
face side in each case (1). 


Frame joints 
For frame joints, a Pair 6 
dowels in the end of thes 
is usually sufficient. Ths 
doweis should be 
positioned not less than 
6mm {'/sin) fram the edges 
Prepare both compone 
of the joint and plane th 
end of the ral squere an 
shooting board. Clampt 
workpieces in a vice, W 
the end of the rail flush 

with the edge of the ste 
Square lines to mark the 
positions of the dowels ; 
across both members, Ine 
scribe a line down the 
centre of each compors 
using a marking gauge 


Marking With centre points 
Another method of setting 
outdawel joints 1s to use 
centre Points to mark one 
part from thie other. You can 
make your Own from panel 
pins OF buy special Cast- 
metal dowel points 

To make your own, draw 
the dowel centres on the 
endof the rail and dnve in 
panel p's where the lines 
cross — leaving part of each 
pin projecting from the 
wood Cut off the pin heads 
withpliers, to create short 
‘spikes’ sticking out of the 
end grain (3), Lay the leg or 
stile on its side and press 
the end of the rail against ft, 
leaving two pinholes that 
mark the hole centres 
exactly. A simple right-angle 
fig will keep the 
components aligned (4} 

If you use proprietary 
dowd points, simply bore 
dowel holes into the end of 
the rail and insert the points 
~whieh will mack the side 
grain of the matching 
component (5) 


Marking with a template 


A dowelling jig enables youto dtilf matching holes in 
both halves of the joint precisely, with minimal 
marking out. 


Dowelling jigs range from inexpensive plastic verstons to 
cast-Metal jigs fitted with a variety of guide bushes to 
accommodate specific dnil bits. The better-quality jigs have 
some means of clamping both workpieces securely while 
you move the guide-bush assembly to another position. 

The examples of joint-making shown below are typical of 
what Is possible using a simple but good-quality jig. The size 
and placement of the drill-bit guide bushes are designed to 
Position the dowel holes centrally on the edge of boards of 
specific thickness 


Jigging an edge-to-edge joint 
Clamp the workpieces together with their face sides 
outwards, using the end clamp supplied with the jig. Check 
that the edges of the workpiece are level 
Mark the dowel centres in pencil (1) to ensure they are 
spaced evenly along the joint. Locate the dowelling jig and 
slide it sideways until the appropnate pair of guide bushes 
aligns with the first pencil mark. Tighten the cfamping screw 
Locate the drill bit in one of the guide bushes and bore 
the hole to the required depth. then transfer the bit to the 
adjacent bush to bore a similar hole in the other workpiece 
Loosen the clamping screw and slide the jig to the next 
dowel centre, then repeat the procedure (2) 


With a template, it is easier to mark out a number of 
identical dowel] joints. To make a template, first cut a 
hardwood block to the width of the rail, to serve as a 
guide fence. Make a sawcut across 
the centre of the block to 
accommodate a thin steel piate. 
Before epoxy-gluing the plate into 
the slot, mark and drill small guide 
holes through it at the required 
dowel centres 

To mark the dowel centres on the Jigging a comer joint 


end of the rail and on the stile. To make a right-angle corner joint. clamp the two workpieces 
simply push a pointed too! through together as before —- but this time align both ends, and the 
the holes in the template (6). face sides need to face in the same direction 


Locate the dowelling jig over the first pencil mark and 
clamp it in position. Dnil the first hole in the end of one 
workpiece, then insert the bit in the appropnate guide bush 
to dnil, at right angles. tnto the inner face of the second 
workpiece. Loosen the jig, slide it to the next position and 
repeat the process (3). 

To assemble the joint, rotate one of the workpieces 
through 270 degrees (4}. 


Boring dowel holes 
Bore dowel holes with a brace and auger bit or witha 
Power dnil and dowel bit.To help keep the dril! upright, 
clamp the workpiece in a vice and stand at the end of 
the bench, so you are able to look down the line of 
holes. Each hole should be very slightly deeper than 
half the length of the 
dowel. For consistency, 
either buy a depth gauge 
© shp over the drill bit or 
WIap a Strip of coloured 
tape round the bit to 

ark the appropriate 
depth Countersinking the 
bored holes helps locate 
the dowels and makes 
final assembly easier. 


SEE ALSO 


Drawer construction 101 
Measuring/marking tools 106 
Marking gauges 108 
Face side/face edge 103 
Dovetail saws 113 
Coping saws 116-17 
Smoothing planes 119 
Bevel-edge chisels 128 


Shooting boards 234-5 
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DOVETAIL JOINTS 
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Traditional drawer-making employs the inherent strength of the dovetail joint to full 
advantage: the fan-shape ‘tails’ resist the forces applied to the joints when the drawer 
is opened or closed. There are many types of dovetail joint, some primarily used for 
decorative qualities, others designed to be concealed. Some fonns can be made using 
specialized jigs and a power router. However, the instructions on the following pages 


are for cutting dovetails by hand. 


Proportions of a dovetail 
The sides of a dovetail must slope: at the optimum 
angle. An exaggerated slope results in weak short 
grain at the tips of the dovetail, while insufficient taper 
invariably leads toa slack joint 

Ideally, mark a 1:8 angle for hardwoods, but 
increase the angle to 1:6 for softwoods. The proportion 
of each tail is a matter of personal interpretation, but a 
row of small, regularly spaced tails looks better than a 
few large ones, and also makes fora stronger joint 


Pin member 


(Though doves jin) 


THROUGH DOVETAIL JOINT 
The ability to cut tight-fitting dovetail joints is 
generally regarded as the ultimate test of a 
woodworker's skill. it is also, undeniably, ane of the 
most efficient joints for constructing boxes and even 
relatively large cabinets from solid wood. Through 
dovetails — the most basic form of the joint - are visible 
on both sides of a comer. 


Preparing the wood 
Accurately eut the joint 
components to length and 
plane them smooth and 
square. It pays to use a 
shooting board to plane the 
end grain square (1) 

Besureto mark the face 
side and. face edge of each 
component, so you can 
take all subsequent 
measurements from those 
critical surfaces. 


Marking the tails 
With a cutting gauge sét to 
the thickness of the pin 
member, scribe a shouldet 
line for the tails on all four 
sides of the tail member Bh 
Where the gauge lines 
mar the finished work. usé3 
fine pencil ineand a t¥ 
square instead. 

The sizeand number a 
tails varies according 10 whe 
widthof the boards and the 
type of wood - soffwa0gs 
need coarser and fewer 
than hardwoods, 


Tail member 


2 


Pencil.a ne across the end grain, 6mm {ain} from each 
edge of the workpiece, then divide the distance between 
the lines equally, depending on the number of tails required 
Measure 3mm (Vain) on each side of these marks and 
square peril lines across the end (3) 

Mark the sloping sides of each tail on the face side of the 
workPee, usingar adjustable bevel or a proprietary dovetail 
template (4). Hatch the waste with a pencil. 


Cutting the tails 
Clamp the work in a vice — at an angle, so you can saw 
vertically beside each dovetail (S). Saw close to each line on 
the waste side, and take care not to overshoot and damage 
the shoulder. When you have reached the last tail in the rew, 
cant the work in the other direction and saw down the other 
side of each tail 

Set the work horizontally in the vice and remove the 
corner waste with a dovetail saw, Then cut the waste from 
between the tails, using a coping saw (6) 

Use a bevel-edge chisel to trim what remains of the 
waste from between the tails (7). Finish flush with the 
shoulder line 


5 


Marking the pins 

Set the cutting gauge to the 
thickness of the tail member 
and scribe shoulder tines for 
the pins on both sides of the 
pin member. Coat its end 
grain with chalk and clamp 't 
upright in avice. Position 
the cut tails on the end of 
the workpiece, ensuring that 
both face edges are on the 
same side. Make sure the 
shoulder lines and edges 
align precisely; then mark 
the shape of the tails in the 
chalk, using a pointed 
scriber or knife (8). 

Align a try square with the 
marks scored in the chalk, 
and draw Parallel lines down 
to the shoulder on both 
sides of the work (9). Hatch 
the waste with a pencil 


Cutting the pins 

With the work ciamped in a 
vice, make fine sawcuts on 
both sides of each pin, 
following the angled lines 
marked across the end grain 
(10). Keep the cut just on 
the waste side of each line 
and finish flush with the 
shoulder. Remove the waste 
from between the pins with 
a coping saw, and pare the 
shoulders with a bevel-edge 
chisel (11). Work from both 
sides towards the middle 


Assembling the joint 
Dovetails are meant to be a close fit. so should be fully 
assembled once only. To check the fit, partly assemble 
the joint and trim any tight spots. Clean up the inside 
faces of the components (but not the joints themselves) 
prior to gjuing 

Apply glue to both halves and tap the joint together, 
using a harnmer and a piece of waste wood to protect 
the surface (12). If you are assembling a wide joint. tap 
in different places across the entire width in order to 
keep the joint level. Wipe away any surplus glue as itis 
squeezed out of the joint 

When the glue has set. trim the endgrain flush, using 
a sharp smoothing plane or block plane. Always plane 
from both edges towards the middle, to prevent the 
wood splitting. 


SEE ALSO 


Measuring/marking tools 106 
Marking gauges 108 
Dovetail saws 113 
Coping saws 116-17 
Rebate planes 122. 126-7 
Bevel-edge chisels 128 
Through doveta'ls 260-1 
Routing rebates 175 


DECORATIVETHROUGH DOVETAIL JOINT 


A well-proportioned and accurately cut through dovetail joint makes an attractive 
feature that is often exploited in cabinet construction. The decorative qualities of the 
joint can be exploited stif{ further by varying the size and spacing of the tails and a 
pins. The example shown here has fine triangular pins and two central half-depth . 
dovetails that interrupt the regular rhythm of the joint. Decorative dovetail joints are 
frequently chosen for a workpiece designed to demonstrate the skills of the maker. 


Marking the tails 

Most woodworkers measure and mark the tails directly on 
the wood. But f you prefer, work out the shape and spacing 
of the tails on paper first and then transfer the dimensions to 
the workpiece 

Begin by marking out the tails, lightly scribing the shoulder 
lne on ail sides of the workpiece, using a cutting gauge set 
to matcly the thickness of the pin member. Similarly, mark 
the short shoulder line for the half-depth dovetails (1) 

Use a dovetail template to draw the sioping sides of the 
tails (2). Group the tails closely together, with no more than 
the thickness of a sawcut between them 

Using a try square, draw the tips of the tails on the end of 
the workpiece (3) and hatch the waste with a pencil 


Pin member 


Tail member 


mw 
Cutting the tails t 
Having compieted the marking out of the tails in pencil,go 
over the shoulder lines with a marking knife, 
Using a dovetail saw and a coping saw, remove the 
from between the tails, as for a standard through dovetail 
joint. Trim the shoulders square with a bevel-edge chisel i% 


Marking the pins 
Mark the shoulder line on ail four sides of the pin member, 
then reset the gauge to score the length of the half-depth a 
Pins on the end grain (4) Rub chalk on the end of the work ~ 
With the tail member heid down on the end of the pin 
member, score the shape of the pins in the chalk by drawing 
the tip of a dovetail saw between each pair of tails {51 
Square the marks down to the shoulder line on both sides 
Then hatch the waste with a pencil. ¢ 


Cutting the pins 
Cut out the waste from between the pins. using adovetal 
Saw and a coping saw, then pare down to the shoulder line) 
with a chisel. To trim the half-depth pins to size, first make a 
cut across the grain close to the shoulder line with a sel” 
and maliet (6). Cutting towards the shoulder, pare the pis 
down to the line scribed on the end grain (7), Cut across they 
grain once more to trim accurately to the shoulder line “| 
Glue and assembie the joint in the same way as@ 
standard through dovetail. 


(Decorative through dovetail joint) 


ifyou want to mould the edge of a dovetailed 
workpiece, perhaps to make a sliding tray or an open 
box, incorporate 4 mitre at each comer. 


Marking the tails 
After scnbing the shoulder 
all round the tail member, 
mark the mitre on the top 
edge (1). Set a marking 
gauge to the depth required 
for the moulded edge, and 
senbe aline on the end 
grain {2} and round to the 
shoulder line on both sides 
Draw a pencil ine 6mm 
(Vain) below the scribed fine 
this marks the tip of the 
fist tail. Make a ssmilar mark 
6mm (Vain) from the other 
edge. Divide the distance 
between these lines into the 
required number of equal- 
size tals (3) 


Mitre line 4 tre line 


fmm Yan 


Cutting the tails 

Saw out the waste.Trim the 
shoulders square with a 
chisel, then cut the mitre, 
using a dovetail saw. 


Gmm Vin 


5mm “sin 


Marking the pins 

Mark the shoulder lines and mitre on the pin member, as 
described for the tails. Chalk the end grain and mark the 
Position of the pins, using the tajl member as a template 
Square these marks down to the shoulder line an both 
sides of the workpiece (4) 


Cutting the pins 

Cut out the waste from between the pins, then reclamp the 
work in the vice. Holding the dovetail saw at an angle. cut 
alongside the last pin, down to the line of the mitre. Finally, 
cut the mitre itself, and then cut the moulding with a plane 
or router before assembling the joint 


Pin member 


Tail member 


Moulded edge 


To incorporate a rebate in through dovetail joints, it is 
necessary to extend the shoulder at the bottom edge 
of each tail member to plug the rebate at the corner: 


Marking the rebate 
Mark the shoulder line for 
the joint on both sides and 
across the top edge of the 
tail member. Having set a 
marking gauge to the depth 
of the rebate, scribe a line 
along the inside of the same 
workpiece, then across its 
end and along to the 
shoulder line on the outside 
face (1). Scribe a similar line 
on the pin member, but only 
on the inside face 

Reset the gauge and 
scnbethe width of the 
rebate ajong the bottom 
edge of both workpieces (2) 


Marking and cutting the tails 

Mark out the required number of equal-size tails, as 
described for a mitred through dovetail. Then hatch the 
waste. Saw down the sides of the tails and the rebate 
depth line. Remove the waste with a coping saw and a 
bevel-edge chisel 


Marking the pins 

Gauge a shoulder line on both sides of the pin member. 
Chalk the end grain and use the tail member as a template 
for marking out the pins. Hatch the waste with a pencil 


Cutting the pins and rebate 
Cut the sides of the pins, and remove the waste witha 
coping saw and a chisel 

Mark the extended-shoulder line on the bottom edge of 
the tail member —the extension should equal the width of 
the rebate (3). Plane the rebate on both components 

Use a dovetail saw to tnm the waste back to the 
extended-shoulder line (4}, before assembiing the joint. 


Tail member 


Rebated through dovetail jaint 
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Through dovetails 260-1 


Pin member 


LAPPED DOVETAIL JOINT 


tn traditional drawer construction through dovetails are used for the back comers 
but it is standard practice to use lapped dovetail joints for the front, so they will be 


invisible when the drawer 
is closed. This is achieved 
by fapping the pin 
member over the end of 
the tail membe::. 


Marking and cutting the tails 
Before you can cut the tail member to a precise length, you 
need to decide on the thickness of the lap. As a rule, it is at 
least 3mm (in) thick 

Having set a Cutting gauge to the thickness of the pin 
member less the thickness of the lap, scribe a shoulder line 
all round the tail member (1). Set out the tails, then cut away 
the waste and trim the shoulders 


Marking and cutting the pins 

Set a cutting gauge to the length of the tails and, working 
from the inside face of the pin member, scribe the lap line 
on the end grain. Reset the gauge to the thickness of the tail 
member before scribing the pin shoulder line across the 
inside face of the same workpiece 

Chalk the end grain and, using the tails as a template, 
score the shape of the pins in the chiatk (2). From these 
marks, square parallel lines on the inside face. down to the 
shoulder line. Hatch the waste with a pencil 

Clamp the work in a bench vice. Holding a dovetail saw at 
an angie, cut down on the waste side of each line, stopping 
at the lap and shoulder lines (3). Before you take the work 
out of the vice, use the saw to remove some of the waste 
from between the pins (4} 

Remove what is left of the waste with a bevel-edge 
chisel, cutting back to the shoulder line (5) and then paring 
down to the lap line. It pays to remove the weod gradually, 
making alternate cuts, first across the grain, then parallel 
with it, Carefully tim the waste from the comers with a 
narrow bevel-edge chisel 


(Lapped dovetail joint) 


DOUBLE-LAPPED 
DOVETAIL JOINT 


undetectable when 
Joint is assembled. 
used mainly for capj 
making and box 
construction. The 
instructions that follow 
are for cutting the | 
lap on the tail me: 
though you can cut 
either component. 


Marking and cutting — 
the tails 
Having set a cutting gauge 
to the thickness of thep 
member, scribe the joint! 
shoulder line on the in 
face and edges of the tal 
member 

Reset the gauge to 
width of the double ta 
working from the outs 
face, scribe a line acros: 
end grain and dew! tothe 
shoulder line on both edges 
Use the same setting to 
scribe the depth of the 
double fap on the inside 
and edges. {1). 

Cut the double aponine 
end of the tail membet 
following the gauged lines 
with a dovetail saw #2), 


if necessary. trim the end 

in and the inside of the 
doudle lap with a shoulder 
plane, to Make Sure both 
surfaces.are flat and 
square '3) 

Mark out the tails with 2 
dovetail ternplate (4), and 
square theif tips across the 
endagrain. Saw and chisel 
out the Waste, aS 
described for cuttirig the 
pins of a lapped dovetail 
joint (see opposite) 


Marking and cutting 
the pins 

Scribe the width of the (ap 
on the end of the pin 

Member. Reset the gauge to 
match the thickness of the 
tails and mark the pin 
shoulder line across the 
inside face of the 

workpiece. Chalk the end 
grain and mark the shape ol 
the pins, using the tails as a 
Template (5). From these 
marks, square paraiel {ines 
down to the shoulder line on 
the inside face Saw and 
chisel out the waste 


MITRED DOVETAIL JOINT 


Because itis entirely hidden, a mitred dovetail joint is 
sometimes seferred to as a secret mitred dovetail. 
Typically used when both components are the same 
thickness, it requires careful marking and cutting. 
Contrary to the usual practice when making dovetail 
joints, you need to cut the pins first, so you can use 
them as a template for marking the tails. 


initial setting out 
Having set a Cutting gauge to match the thickness of the 
wood, scribe a shoulder line across the inside tace of each 
piece. Using a knife and mitre square. mark the mitre on both 
edges, running from the shoulder line to the outside corner 
Reset the gauge to the thickness of the mitre lap and, 
working from the outside face, scribe a line across the end 
grain, Using the same setting, scribe the depth of the mitre 
fap on the inside face (1), Cut and tnm the jap on each piece, 
of wood as for a double-lapped dovetail joint (see opposite) 


poacseee Lap-thickness line 


eeeaevey Lap-depth line 


sereenes Shoulder fine 


Marking and cutting pins 
Set a marking gauge to 
6mm {¥ain) and scribe a 
line parallel with each edge 
of the work, running up 
from the shoulder line and 
across the end grain to the 
{ap (2), Set out the pins 
between these lines 


Tail member 


Double lap 


Pin member 


(Double-lapped dovetail joint 


From the marks drawn on the end grain, square parallel 
lines down to the shoulder on the inside face 

Saw and chisel out the waste between the pins, as for 
a lapped dovetail joint {see opposite} Don't worry if you 
saw into the lap (3). Cut away the waste to form the 
mitre on each edge, following the marked line with a saw. 

Set the work upright in a bench vice and use a chisel to 
trim the lap to a mitred edge, working from each end 
towards the middle (4). If necessary, finish with a 
shoulder plane 


3 


Marking and cutting the tails 
Follow the procedure given for marking out the pin 
member, up to and including cutting the jap 
Lay the tail member flat on a bench. Hojding the pin 
member on end, align its inside face with the shoulder 
line marked across the tail member Scribe around the 
pins to mark the shape of the tails (5). Square parallel 
lines across the end grain to mark the tips of the tails 
Cut the tails and mitres as described for the pins, and 
mitre the lap in the same way, Try the joint for fit, but 
don’t tap the joint all the way home until you are ready to 
apply the glue 


Mitred lap 
: Mitred lap 


Tail member 
ail membe Pin member 


SEE ALSO 
Making plan 


$ 


Dovetail saws 
Bevel-edge chisels 


Web cramps 


Through dovetails 


Tail member 


104 
Measuring/marking tools 106 


113 
128 
151 
260-1 


BEVELLED DOVETAIL JOINT oo ssmsnmnnnnnnonen 
The bevelled dovetail can be used to make a rigid joint 
when the sloping sides of a frame meet at a compound 
angle. It is not an easy joint to make — the setting out is 
complicated and every edge has to be cut carefully at 
an angle. The components must be the same thickness, 
and they have to be cut oversize in length and width. 

Before you start marking out the joint, it is advisable 
to make a drawing from which to calculate the true 
shape of the parts. 


Making the drawing 

Begin by drawing the side elevation of the joint as it would 
appear when complete. Show the thickness of the wood 
and add broken lines representing its initial width and 
length. Draw its plan immediately below the side elevation 

However, neither the plan nor the elevation will give a 
true view — because, seen from these angles, the 
components are foreshortened, To geta true view, draw 
one of the components as if it was laid flat. To do this, start 
by setting a pair. of compasses on point A. Strike an arc 
from point At to the base line at B. Strike a second arc 
from point A2. Set the compass point on A3 and swing an 
arc to meeta vertical line at C. Drawa line through C 
paralle] with the base line. Join up points B and D Then 
from A draw a line parallel to the line thus formed — which 
will give a true section of the component. 

Now draw a vertical line from A to E on the pian view 
Draw a line from B to F on a line extended from the outer 
edge of the pian. Similarly, draw a line from C1 to G and 
from D to H, Join G to H with a solid line (this represents 
the inner edge of the end of the component). Join E to F 
with a broken line (representing the outer edge). The angle 
X1s the true angle of the end of the component 

To find the true bevel angle, draw a line at right angles to 
line EF at |. Draw a second line parallel to it - and set away 
from it by the thickness of the wood ~ to point J. Runa line 
through lJ. The angle Y is the true bevel angle 


Bevelled dovetail jaint 


= 
= 
> 
= 
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= 
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Construct an elevation, a plan and the true views of the joint 


Pin member 


TERY? +341 


Marking and cutting the ends 
Cut the parts to length and width, as shown by the broken 
lines on the side elevation, Set an adjustable bevel te the 
end angle X (1) Mark the angie, running from the corner, on 
the inside face of the wood (2), Saw the ends to this angle 
i3) Set another bevel to the end angle Y. Mark this angle on 
the edges of the components, working from the outer face 
side 14). Join up the edge marks to give a quide line for 
planing the beveled end 

Set the wood in the vice, with the end of the workpiece 
horizontat Plane the bevel on the end of each component 
Finally, check the accuracy of the bevel — taking care to hold 
the stock of your adjustable bevel at right angles to the long 
edge of the workpiece (5) 


Marking and cutting the joint 
Set out the tails on the face side of the tail member 
Begin by marking in pencil the thickness of the wood on 
both faces of each component, using the bevelled ends 
as a guide (6). Join the marked lines on each edge of the 
tail member 

With the adjustable bevei set to end-angte X, mark a 
line from the inside bottom corner on the end of the tail 
member. Make a mark 6mm (/ain) down from the top 
edge; and then a similar mark up from the bottem edge 
Set out the size and spacing of the tails between these 
marks Then place a dovetail template cut from card 
against a try sQuare and mark out the dovetails on the 
outside face (7) 


Mark the end of the tails on the bevelled end of the tail 
member (8) — the beve! should be set to end-angle X. Saw 
the tails, following the marked angies (9). 

Chalk the end of the pin member. Lay the tail member on 
the chalked end, with the edges and inner shoulders flush, 
then scribe round the tails to mark the pins in the chalk 


Using the bevel set to end- 
angle X, mark parallel lines 
down from each dovetail to 
the shoulder (10). Saw and 
chisel out the waste, 
following the marked lines 
Use webbing cramps to 
clamp the workpieces and, 
when the glue has 
set, plane a 
bevel on the 
long edges 
of each 
component 


SEE ALSO — 

Man-made boards 64-8 
Biscuit jointers == 166-7 
Rautingjoints —« 178-81 
Butt joints 238-9 
Lapjoints 240 
Edge-to-edge joints 244-5 
Housing joints 246-7 
Dowel jaints 258-9 
Dovetail joints 260-7 


Corner joint 


Edge-to-edge joint 


268 


BOARD JOINTS 
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Man-made boards are more stable than panels of 
solid wood, but on the whole they do not have its 
long-grain strength. The means of joining these 
boards varies according to their composition. 
Many of the joints used for solid-wood carcass 
construction can be used for joining man-made 
boards — but framing joints, such as bridle joints 
and mortise-and-tenons, are unsuitable. 


JOINT GUIDE 
The chart lists the carcass 
joints suitable for various 
man-made boards. The 
first column tells you the 
strength of each jointin 
each material. The second 
column indicates which 
methods are appropriate 
for making the joint, and 
the third column whether 
it is easy or difficult to cut 
the joint by hand or using 
power or machine tools. 


Treat solid-core jaminated 
boards, such as blockboard 
and taminboard, like solid 
wood when selecting a joint 
for a particular application. A 
dovetail, for example, would 
be cut in the end grain only, 
not in the side grain. With 
this type of board, dovetails 
are more difficuit to cut, 
because of the changing 
grain direction of the board’s 
structure. Make coarse 
even-sized tails and pins 
{machine-cut dovetails are 
preferable). For dovetail- 
jointed cabinets that are to 
be veneered, use tapped 
joints — the mitred vanety Is 
best, as the joint’s 
construction will not show 
through the veneer if the 
wood shrinks or swells 
Man-made boards that 
are readyfinished with a 
decorative veneer must be 
mitre-jointed if the core 
material is not to show, The 
alternative is to uSe a corner 
fipping, which makes an 
attractive decorative feature 


CORNER-JOINT OPTIONS 
SUITABILITY AND RELATIVE STRENGTH 


through davetai. Th 
joint is concealed on. 
one face : 


Similar te lapped 
dovetail, but only 


Strang joint with 
concealed core. Best 
version for 


Mitred dovetail 
= 


A strang joint. Gan be 


Biscuit é 
butted or mitred 
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T-JOINT OPTIONS 


EDGE-TO-EDGE-JOINT OPTIONS 
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Relatively weak. Nail or 
screw reinforcement 
improves strength 


Has greater strength 
than plain butt 
Reinforcement not 
required 


As above, but front 
edge looks neater. 


Similar to plain housing 


Has greater strength 
than plain housing, but 
more difficult to cut 


Strong and simple to 
cut with the aid of a 
dowel jig 


Strong joint, made with 
specialized power tool 


Simple to cut. Use 
modem synthetic glues 
for improved strength 


Stronger than a plain 
butt. The tongue helps 
locate the edges 


As above. 


KEY TO CHART 


Suitability and 
relative strength 


| Excellent 
{ Good 


i Unsu'ttable 


Suitable method 
of making 


Hand-cut 
{Using handtoots) 


Hand-cut/jig 
(Using handtoots with jig) 


Machine-cut 
{Using hand-held power 
tools)* 


Machine-cut 
(Using machine tools)* 


Relative difficulty 
of making 


@ Difficult 


SEE ALSO 


Man-made boards 


Handsaws 


Try planes 
Planing edges 
Circular saws 
Routing grooves 


Tables saws 
Radial-arm saws 


Corner lippings 


Square 


Fufl-round 


Part-round 


Chamfered 


Bevelled 


Beaded 


64-8 
no-11 
118 
121 
162-5 
4 
Cutting mouldings 126-7, 175 


188-93 


194-9 


USING A CORNER LIPPING 


A solid-wood lipping can be used as a means of joining man-made 
boards at a comer, and it also masks the core. Lippings can be left square 
or shaped to form a decorative feature. If the board is faced with veneer, 
the grain of the lipping generally runs perpendicular to it. 


Joints for comer lippings Stop the groove to prevent the tongue 
You can either butt-joint the lipping to showing at the end of the joint (1) 

the board or, for improved strength, A stronger joint. for piinths or 
reinforce the joint with a tongue-and carcass construction, is made using a 
groove joint. Either cut the tongue in relatively thick lipping glued to 

the edge of the board or glue a barefaced tongues on the board The 
separate plywood tongue in grooves lipping can be moulded to forma 


cut in both the board and the lipping decorative edge (2) 


TYPES. OF EDGE UPPING: oe eerensmreo 
Regardless of the method adopted for joining man- 
made boards, all edges should be lipped in order to 
conceal the core material. You can use long-grain or 
cross-grain veneer, or a substantial solid-wood lipping 
of matching or contrasting timber. 


Applying edge lippings 
The simplest lipping to appty is a pregiued veneer that is 
ironed onto the edge These edge lippings are sold primarily 
for finishing preveneered chipboard panels 

For a more substantiat edging that can be shaped or 
moulded, cut a thick lipping from solid wood and either butt- 
joint it to the edge or, for improved strength, add a tonque 

You can mitre the corners of thick lippings to improve 
appearance — essential if the lipping is moulded 

When gluing a long lipping, place a stiff batten between 
the lipping and the cramp heads to help spread the clamping 
forces over the full length of the work. 

When planing edge lippings flush, take care not to 
damage the surface veneer {particularly when planing down 
to cress-grain veneer) 

A deep lipping stiffens the edges of man-made boards — 
especially usefu! when constructing shelves and worktops. 
Set the board into a rebate cut in the lipping 


Deep lippings stiffen boards — I 


Although man-made boards are relatively easy to cut, the resin 
content of some boards dulls cutting edges quickly. ff possible, 
use tungsten-carbide-tipped {TCT} blades and cutters when 

working man-made boards. Full-size boards can be awkward to 
handle; cutting a board into smaller sections requires adequate 
Space and support. 


Cutting by hand 
A 10 to 12 PPI panel saw is ideal for cutting boards to size, For 
relatively small workpieces, you can use a tenon saw. Whenever 
possible, mark cutting lines with a knife. The knife blade severs the 
surface fibres or laminate to leave a clean edge. so break-out 
doesn't result from sawing. Hold handsaws at a relatively shallow 
angle to the surface of the board 

Support the board close to the cutting line and face-side up to 
ensure any splintering is on the back of the board. Occasionally, 
when cutting a large panel, it is necessary to climb onto the board : 
in order to reach the cutting line comfortably ~ in which case, make Pianing the edges 
sure the board is supported on strong planks and sawhorses. Have To prevent break-out of the core ar surtace 
an assistant standing by to support the offcut if tt becomes veneers, plane the edges of mar-made G0a(ay 
unmanageable. from both ends towards the middie. 


CHAPTER EIGHT 


BENDING WOOD 


Curved forms made from sections of solid timber 
often involve quite complex joinery, simply to prevent 
unnecessary wastage and to avoid creating weak 
areas of short grain. However, using specialized 
bending techniques, it is possibte to produce curved 
workpieces economically — and because the grain of 
the wood runs roughly parallel with the curves rather 
than across them. the resulting components are 
relatively strong. 


it is easier to bend wood that has been cut thinly, but 
you can bend thicker sections if the. wood is soaked 
or steamed first. Another possibility is to glue strips 
of wood or veneer together, clamping them against a 
curved mould. Once the glue sets, these laminated 
components retain their shape even when they are 
removed from the mould: ( 


Although faminating and steam bending are 
industrial processes, they can be adapted successfully 
for small-scale production in the home workshop. 


SEE ALSO —— 
Waad defects 14 


Crosscut saw 1 
Tenon saw 113 
Spokeshaves 138 
Drawknives 139 
Cramps 150-2 
Radial-arm saws 194-9 


Mitre saws 200-1 


Thickness of material 


Length of 
bent section 


Drawa full-size plan 
Usé the drawing to determine 
fhe length of the curved section. 


1 Creating even curves 
The sides of each kerf must 
touch to create an even curve 


KERFING 


Oe Ree Ene eeeeee 


Kerfing is a technique employed to bend thick sections of solid timber without 
having to steam or soak them beforehand. A kerfis a groove cut by a saw; 
several equally spaced kerfs are cut partway through the wood, a workpiece 
bent at the points where its thickness has been reduced. The technique is us 
mainly for making curved components that will be seen from one side onl 


sawcuts being concealed from view. 
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Draw a full-size plan to detennine the radius and 
length of the bend. You can measure the length of the 
bend directly from the drawing, using a flexible rule, or 
step it off with a compass. 


When a piece of timber ts bent, material on the outside of 
the bend tends to stretch, while that on the inside is 
compressed Somewhere in between js the undistorted 
neutral line of the curve. Because kerfing reduces the 
thickness of the board, which brings the neutral line nearer 
to the outer face of a component, it may be sufficient to use 
this outer face as a datum for your calculations. 

When kerfing a bend it is necessary to space the sawcuts 
evenly, and the edges of each kerf must touch one another 
in order to produce an even curve (1} 

To determine the optimum kerf spacing, saw almost 
through the thickness of the board at the point from which 
the bend will spring, leaving at least 3mm ('/8in) of wood 
From this kerf, measure the iength of the bent section and 
make a pencil mark on the edge of the work. Clamp one end 
of the board firmly to the bench, then lift the free end of the 
board until the sawcut closes and bending stops, Wedge the 
board in this position. Just below the pencil mark, measure 
the gap between the underside of the board and the bench 
top (2. Leave the same gap between each kerf 


2 Calculating the spacing 
At the pencil mark, measure 
the gap between the board 
and bench 


LAMINATING TERFED BENDS 


Kerfed bends are usually made with the sawcuts running across the 
grain. {f you want to bend a component at one or both ends, you 
can cut kerfs in the end grain and insert strips of veneer to make a 
laminated bend. Thin veneersbend more easily than thick ones — 


so if necessary, double up thin veneers to fill each kerf 


Cut a series of evenly spaced kerfs on a band saw, Glue 


slightly overlong strips of veneer in the kerfs, then clamp 
the laminated section around a former. When the glue 
has set, saw the stepped end square and plane 
the veneers flush with the sides of the 
larninated component. 


PPPTTTTTETT TTT 


Spree geneeseene 


To make the curv 


frame or carcas 
and apply reinforc 


Gluing the bend 
Bend the component by 
into shape. If the bend is 
thin card into each cut. 
triangular file along 
wood from each sav 

Once the curve 
apply glue to each of 
reinforcement the co 
is only the glued corne: 
solution is to glue and 
curved face. Align t' 
the curved compon 
veneer in piace until 


1 Triangular file 


Making duo-faced components 
By laminating two kerfed boards 
back to back you can make a curved 
component with a smooth face on 
each side. Spread glue thinly on 
both kerfed faces, then clamp the 
boards together. If necessary, use D 
shaped blocks to support the inside 
of the curve until the glue has set. 


The width of a kerf is determined by the size of the 
saw blade: a fine saw will cut a narrow ker? a coarse 
saw a Wider one. A senes of closely spaced narrow 
kerfs will give a smoother contour to the bend than a 
few wide kerts. Once bent. the outer face of the 
workpiece tends to be slightly faceted, so you may 
need to sand the bend to create a smooth curve. 


Using powered machines 

The most efficient way to cut kerfs across a board is to use 
a tadiabarm saw or a mitre saw. Power-saw blades are 
thicker thaix handsaw blades and so produce a wider kerf 
You will therefore need fewer cuts for a given radius. Once 
set, the radial-arm saw will make parallel equal-depth cuts 
across the board. All you need concentrate on is the spacing 
of the kelfs, Either do this by eye. using a mark on the back 
fence to align each cut, or drive a nail into the face of the 
fence andloeate eacti sawcut on the nail as you move the 


work sideways 


Cutting the kerfs by hand 
79 mark the cut lines across the wood, use a try square 
and pencil. Then set a marking gauge to about a quarter of 
the thickness ofthe wood and scribe the depth of cut on 
both edges of the workpiece, working from the face side 
Use either a crosscut saw or a tenon saw to cut the 
kerfs across the back face of the workpiece. When kerfing 
relatwely wide boards, run the saw blade against a straight 
batten clamped to the work 


STEAM BENDING 
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i Because steam softens wood fibres, workpieces can be bent into relatively 

: tight curves when they have been steamed. Considerable force is needed to 
: bend wood, but you can undertake steam bending in a home workshop, 

: using afonner, support strap and steam chest. 


Bending wood is not an exact science. There are many variables — you may 


: have to resort to trial and error to achieve satisfactory results. 


? ‘The radius to which wood can be bent depends on its 

? thickness and natural stiffness. By puling the ends 

? together you may be able to bend a thin strip of wood to 

: forma ring, For tighter bends, the wood must be steamed 
: and held around a former to ‘set’ the wood to the required 
: shape. To bend thicker sections of wood, it is necessary to 
; restrain the outer fibres to prevent them from splitting out 
: The method described here and overleaf is for bending 

: relatively thick sections 


Preparing the wood 

: Select knot-free straight-grained timber. Also, make sure 

: the wood ts free from blemishes such as shakes and splits 
? — any flaw in the wood Is a potential weakness. There are 
: dozens of woods that can be steam-bent successfully, 

: many of them hardwoods {a short list of suitable woods ts 
} provided on the following page) 


: well-seasoned wood. Wood that is air-seasoned tends to 
? bend better than kilin-dried wood. if the wood is very dry 
: and proves difficult to work, try soaking it fora few hours 
4 before steaming 


: bending it or reduce it to size with a saw, drawknife or 


You will find newly cut ‘green’ timber easier to bend than 


You can either prepare the wood to finished size before 
Measure the outer curve 


: spokeshave after bending. The latter method ts eften used 
: for making Windsor charrs. If 


? you sand the wood to a 

: smooth finish before bending, 
: it iS fess likely to split and final 
i finishing will be easier 

: Prepared green wood shrinks 

? more than seasoned timber. 

: Green wood turned to a round 
section before bending can 

i dry oval in shape 


i or after bending, and 

} whatever the size or shape of 
i the section, the wood must 

: always be cut about 100mm 

i (4in) overlength before it Is 

? bent, Any end splits or 

: compression damage from 

: the strap can be cut away 

i after bending, To establish the 
? length required, makea full- 

? size drawing of the required 

H final snape Measure the 

i outer edge to calculate the 

: finished length, then add 

? 100mm (410) 


Whether prepared before 


1 Good bend 
This bend in beech shows no 
signs of distress 


2Poorhend 

This bend in kauvula has 
Suffered from campression 
failure. 


SEE ALSO 
Hardwoads 


29-55 


Man-made boards 64-8 
Curve-cutting saws = 114-15 
Cram ps 150-2 
Jigsaws 158-6 
Band saws 202-7 
Pillar drills 216-17 
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SELECTED WOODS FOR STEAM BENDING 


All the woods fisted below are suitable for 


steam bending. 


« ASH 
Fraxinus ameneana 
Fraxinus excelsior 


e BEECH 
Fagus grandifolia 
Fagus sylvatica 


« BIRCH 
Betula alleghaniensis 
Betula papyrifera 


« ELM 
Ulmus arnericana 
Ulmus hollandica 
Uimus procera 
Uimus thomasii 


Pee asad gases ets stseanenlap lt daepserensgeies 
The key to bending tight curves successfully isto use a 
flexible metal backing strap, which will allow the outer 
fibres to bend without splitting. the softened inner fibres 
will compress sufficiently to take up the smaller curve. 


Make the strap from mild steel, 1.5mm (Asin) thick and at 

least as wide as the wood to be bent. If the wood you are 
bending is susceptible to chemical staining on contact with 
mild steel, make the strap from plated or stainless steel or 
use a mild-steel strap wrapped with polyethylene 


Metal-angle end stop 

As an alternative to wood 
you can use an offcut of 
tick metal angle 


Flexible backing strap 
Make the strap at least as wide 
as the wood you are bending 
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Fit hardwood end stops to the strap to restrain the ends of 
the wood and prevent it stretching. Each end stop needs to 
be large enough to cover the end of the wood and shouid be 
about 225mm (9in) long. The distance between the stops 
must match the length of the workpiece, including the 
100mm (4in} waste 

Drill two 9mm /sin) holes, about 150mm (6in} apart, in 
each block. Mark and drill similar holes in the metal strap to 
accommodate bolts for attaching the end stops, The end- 
stop bolts are also used for attaching hardwood levers to the 
back face of the strap, to provide leverage for bending the 
strap and steamed wood around the former. 


« HICKORY 
Carya spp 


* OAK 
Quercus alba 
Quercus mongolica 
Quercus petraea 
Quercus robur 
Quercus rubra 


WALNUT 
Jugians nigra 
Juglans regia 


* YEW 
Taxus baccata 


Making the former 
The former supports the softened inner fibres and 
determines the final shape of the steamed wood It s, 
be at least as wide as the waod to be bent. and mu: 
incorporate locations for cramPs to hold the strap 
Bent wood tends to straighten slightly when relez 
from the cramps. so allow for this by making the ¢ 
slightly tighter when calculating the dimensions of the 
former — some experimentation may be needed to 
determine what allowance to make. 7 
You can construct the former from thick section 
wood, either screwed or bolted to a base made fr 
made board (1). Alternatively, instead of solid wooa, | 
layers of plywood glued together (2). Another method } 
screwa shaped thick plywood panel to a solid-wood fra 
fixed to the base (3) 


} 


1 Solid-wood former 
Glue and screw shaped 
solid-wood blocks to a 
baseboard. 


2 Laminated former 
Glue plywood layers 
tagether and cut to shape. 


3 Box-construction former 
Glue and screw a shaped 
plywood pane! to a stout frame 


mani STEAM. GHEST, .....s crermmeancdiatctnete eee air ie Tas Generating steam 

A small electric-powered boiler can be used to generate 
steam. Or make your own from a medium-size metal drum, 
fitted with a removable cap or plug, and heat the drum ona 


A kength of metal or plastic pipe can be adapted to serve as a steam chest for small 
pieces of wood, and for longer pieces that require bending along pait of their length. 


Altematively. make a chest from extenor-grade plywood to suit your requirements. 


Using a Pipe 

Cuta length of pipe to suit the size of your 
work Cut dises from extertor-grade plywood 
tp make snug-fitting end plugs for the Pipe. 
Dnila hole in one plug for the steam 
feednipe, and plane off the bottom edge of 
the other plug to provide a steam vent and 
dramage hole. To accommodate pieces of 
wood that are longer than the pipe, cut a 
hole in the centre of each end plug, so you 


Receptacle tor drained water 


Making a plywood steam chest 

You can construct a simple open-ended box from exterior- 

grade plywood, glued-and-screwed at the corners. Make 

removable end plugs from similar plywood, Dnill a hole in 

one phig for the steam hose, and cut one of the corners Off 

the other plug to allow for drainage. Paint all 

sufaces with exterior-grade varnish, 
Ths type of chest may be the 

better option for steaming 

batches of wood 


Venn (ft) 


Plywood steam chest 


can pass the wood through the chest. Fit 
wooden bridging pieces inside the pipe, to 
keep shorter pieces of wood off the bottom 

It pays to insulate the pipe with thick 
plastic foam, or make a jacket from wooden 
battens tied round the outside of the pipe 
with loops of wire 

To allow condensation to drain from the 
pipe. mount the chest at a slight angie on 
support brackets 


SAFETY WHEN 
STEAMING 

¢ Don't overtighten the 
steam generator's filler 
Cap or plug 

¢ Don't let the steam 
generator run dry. 

e Make sure the steam 
chest is vented. 

¢ Never react over the 
steam generator or 
stand directly in front of 
the steam chest when 
Opening the generator 
or the chest 

¢ Wear gloves when 
handling steamed wood 
and the equipment 

¢ Keep the heat source 
well away from all 
flammable materials, 

e Always shut down the 
steam generator before 
removing the wood 
from the chest. 


portable gas burner or an electric hot piate. Attach one end 
of a short hose to a spigot soldered into the drum, and plug 
the other end into the end plug of the steam chest. A 
continuous supply of steam !s produced by half-filling the 
drum and heating the water to 100°C (212°F}. 

As a rough guide, the wood should be steamed for one 
hour for every 25mm (1in) of thickness Steaming timber for 
longer may break down the structure of the wood, and does 
not necessarily make it any easier to bend 


BENDING THE WOOD 


Steamed wood remains pliable for only a few 
minutes — so make sure everything is ready before 
you remove the wood from the chest. Have your 
cramps adjusted to size, and warn the metal strap so 
it doesn't cool the wood prematurely. When bending 
thick wood, it is a good idea to ask a friend to help. 


Shut down the steam generator, then remove the wood 
from the chest. Locate the steamed wood between the 
end stops of the strap, then place the strapped wood on 
the former and at the mid point clamp the wood to the 
former, placing a block of waste timber between the 
cramp and the strap. 

Wrap the wood round the former by pulling on the 
strap handles (1). Hold the wood in place with 
strategically placed cramps (2). 

You can leave the wood to cool and set on the former, 
or remove it after about 15 minutes and 
reciamp it to a similarly shaped drying jig 
Either way, the wood must be left to dry 
thoroughly — which may take up to a week 
for thick sections of timber. 


SEE ALSO 
Conveiting wood 
Drying wood 

Wood defects 
Hardwoods 
Veneers 

Table saws 

Band saws 
Planer/thicknessers 
Adhesives 


12 
13 

14 
29-55 
56-63 
188-93 
202-7 
210-15 
334-5 


BENDING LAMINATES 


Prrerreetitriiiiiiit itt 


Peete eee eter 


Thin strips of wood or veneer can be bent dry round a fonner and 
then glued together tomake a solid shape. Because the fibres of 
each strip are not overstressed, laminated components can be bent 
into tighter or more complex curves than is possible with steamed 
solid wood. Woodworkers have seized upon this opportunity to 
create innovative designs from laminated components. 


FREE ORM) BENDING __..s.camdiepnscelmrcmeiriaee 


Free-form compound curves are difficult to 
visualize, and without a drawing to work from it 
is virtually impossible to constiuct a former for 
them. One way to create free-form curves is to 
bend a single strip of wood and twist it into the 
required shape then burld a former around it. This 
technique involves a degree of experimentation - 
and the result is determined largely by your 
imagination and your skill in manipulating the 
flexible strip. 


The basic technique 
First, sketch out your idea and cut strips of wood that 
will suit the size of your design. Next, start to build 
the former by making a baseboard with a stout post 
fixed at each end. Clamp the end of the strip to one 
post, then bend it to shape and clamp the other end 
to the other post 

Cut and fix triangular intermediate posts to the 
baseboard to support the strip at the required angles 
Mark both edges of the strip on the posts, then 
remove It 

The key to successful free-form bending is to have 
sufficient cramps to hold the work. A length of 
bicycle inner tube (with the valve cut away) bound 
round the work makes a 
handy and efficient cramp 
Apply resin glue to the 
laminate strips and then 
bind them together, using 
the tube. Clamp the 
lamination to the former 
posts, carefully 
manipulating it to follow 
the marked lines 

When the glue has set, 
remove the cramps and 
inner tube, then shape 
and finish the component. 


Virtually any wood can be laminated, provided it Is 
cut thinly and it is free from physical blemishes 
that could promote splits or a break at a later 
stage. Most veneers, for example, can be 
laminated successfully, However, some woods are 
naturally more pliable than others. A short list of 
woods that bend well and are therefore suitable tor 
laminating would include those recommended for 
steam bending on page 274. 


PREPARING THE WOOD. 
Strips of commercially prodt 
veneer’ can be laminated to 
frame members, such as table | 
legs; random-grain decorative 
face laminates. 

if you prefer to cut your o ] 
wood, select timber that is straig 
from knots or shakes. As with ste. 
wood is better than kiln-dried ti: 
brittle and bends more teadily. 


Cutting wood 
For reliability 
pattern, it is prefe 
laminate strips 
Quarter-sawn boards ar 
the growth rings run acros 
width of the strips, 1 r 
easier to bend, Before cui 
board, mark the face and end with V-shape 
{1) to help realign the strips during the glu: 

Cutting strips with a saw can waste an enor 
amount of weod, so it pays to make a few trials | 
determine how thick the strips have to be in order te 
produce the required radius d 

When using relatively thick strips or making fight 
wet the strips and clamp them to the former until 
out. They will then take up the required shape Mm 
when you eventually apply the glue, 


Using power saws } 
When cutting wood strips on a band saw, fun the planes 
face edge of the board against the fence, Cutting a 
thicker strip than required. Plane the newly cul eg 
cut the next strip. Finally, plane ali the strips to te 
thickness by passing them through a powered 
thicknesser. 2 
A table saw is not the ideal machine for cutting SWiRs 
to size. The saw has a tendency to snatch and break 0 
thin strips, or even throw them back at you. If you haves 
use a table saw, cut an end stop in a stour guide 0 


and use it to feed the wood into the blade (2). Make Sule 
there aren't ay 


wide gaps 
between (he 
table insert 
the blade, Always 
keep the blade 
guard In place 
and wear safely 
goggles or 8 VS” 
when cutting 
narrow Stips o 
a table sa 
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You will need a former, or formers, to hold the glued 
laminates in place until the glue sets. You can make a 
single male former or 8 pair of male and female ones — 
the best type to use depends on the degree of bend 
andthe size and number of components. 


Making single fonners 

Male formers are the simplest to make They are suitable in 
most Gases — Particularly for making large components. for 
which a twO-part former would be cumbersome. 

You can make the former from solid wood or glue layers 
of particle board together. The profiled face must be longer 
and Wider than the wood strips. Work out the shape and 
dimensions by making a full-size drawing, then mark it out 
on the face of the block and cut it to shape ona band saw 

\deally, the cramps used to hold the taminates in place 
should be positioned at right angles to the face of the 
former. The back of the former should therefore be cut to 
approximately the same contour as the face (1) 

The number of cramps needed depends on the number of 
bends and the pliabitity of the wood. Use as many as Is 
practicable, to apply even pressure along the former. Protect 
the tace laminate with a backing strip of waxed hardboard, 
and place softwood blocks under the cramp heads to 
distribute the load 2) 


Particle-board former 


Solid-wood fowner 


Male and female formers 
Matched male and female ‘ 
formers can be cut either 
from soltd wood or built up 
using man-made boards. 
They are held together by a 
number of cramps inserted 
in holes drifted in the male 
former (1) 

Design the formers to 
use the minimum amount 
of material while applying 
even pressure over the 
entire tength of the 
lamination (2), This usually 
means considering each 
component separately, 
perhaps orientating the 
formers at an angle that is 
different from the way the 
component appears in a 
drawn elevation (3) 


1 Clamaing holes 


--+-Male former 


The contour faces of male and female formers are 
produced by cutting along two parallel lines — using a single 
cut to form bothcontours will not work, The exact width 
between the parallel linesis determined by clamping 
together the strips of wood or veneer to be glued and 
measuring the thickness 

The external and internal radi of bends that follow 
simple curves made with a compass are easy to set out: 
marking out a pair of complicated contours entails more 
work. Draw one contour as accurately as possibile, erther 
as a freehand line or by using drawing instruments. Then. 
from that fine, mark off a series of closely spaced 
overlapping arcs, using a pair of compasses set to the 
thickness of the lamination (4}. Draw the second contour 
line touching the peak of each arc 

Cut each contour line carefully, using a band saw. 


Multiple-part formers 
Single or two-part formers 
are all that are required for 
most larrunate-bending 
work. However, when the 
male former needs to be 
undercut to make the 
required shape, the female 
former must be cut into 
multiple sections (5) - 
which makes assembly 
and removal of the 
laminated parts easier. 


+: Female sections 


Mate former 


SEE ALSO 
Man-made boards 
Cramps 

Band saws 
Adhesives 
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150-2 
202-7 
334-5 


Making wide forners 
Large formers are required 
to make laminations wide 
enough for bowed door 
panets or seat platforms. To 
reduce the bulk of such 
formers, constiuct them 
from shaped ribs faced with 
thin sheets of plywood (1). A 
stout baseboard is required 
to provide rigidity. 

To make the ribs, first cut 
a series of oversize blanks 
from man-made board, Mark 
out the shape of the bend 
on one blank, allowing for 
the thickness of the 
plywood facing {2}. With the 
marked blank on top, 
temporarily pin the other 
blanks together. Cut 
housings across the stack of 
blanks to accommodate 
spacer rails (3). Before you 
dismantle the stacked 
blanks, cut the curved edge 
of the nbs ona band saw. 


Thickness of/amination 


Sash cramps 


Pin and glue the spacer 
rails into the housings, 
leaving a gap of 50 to 
100mm (2 to 4 in) between 
the ribs. Then glue and 
screw each rib assembly to 
its baseboard (4). Pin and 
glue a plywood panel, 3mm 
(Vain) thick, to the curved 
edges of the ribs (5) 

Seal and wax the surface 
of each former to prevent 
the glued laminations 
sticking to it, Alternatively, 
line the formers with 
potyethylene sheeting 

When pressing the 
jaminations, clamp the 
formers between two or 
more stiff wooden beams 
(6), using sash cramps to 
exert even pressure 


GLUING AN 


seteeeeereeves! teviry 


The best adhes 
laminating is ui 
formaldehyde gts 
sets slowly — 
time to ass 
strips in positi 
is less likely to 
PVA glues. 


Stack the laminates in 
order, with face 
the top and bo 
stack. Brush ane 
coating of glue ont 
meeting faces of 
laminate, then res! 
in reverse order ei! 
single former or in 
formers. Using cra 
apply even pressur 
starting from th 
working outwards 
exclude air and gi 
between the lar 

Bands of self-adi 
tape wrapped over the 
edges of the glued 
workpiece may pi 
laminates slipping 
as the glue is squ 
If necessary. slacken th 
sash cramps slightly 
tap the laminates | 
using a block of wi 
hammer. Carefully retigh 
the cramps. 


Cutting to size 
Before removing a wide 
lamination from a form 
mark the central point 
the edges of the 
workpiece. Lay the 
workpiece on your bene 
and draw a line between 
the points marked on 
edges. From this line, # 
out the shape of the pe 
Saw off the waste and 
finish the edgeswitha 
bench plane } 
If you require a number 
of identical narrow 
components, It is offen: 
to make one wide 
lamination and saw t Into 
strips after the glue nas 64 


CHAPTER NINE 


VENEERING AND MARQUETRY 


A sophisticated process requiring artistic skill as 
well as manual dexterity, veneering has been 
practised for thousands. of years. In Victouian times, 
furniture enhanced with veneer gained popularity as 
a substitute for solid-hardwood fumiture. Today, 
veneers are not only made from natural wood but 
also from plain coloured paper foil or from foil 
printed to look like wood — which may even have 
simutated pore indentations. However, the 
advantages of naturat-wood veneers are not always 
appreciated. Some of the most attractive wood is 
produced as a result of abnonnal or irregular 
growth, so would be prohibitively expensive in solid 
formn and unsatisfactory because of its lack of 
stability. Bonded to man-made boards with modem 
adhesives, veneer provides an economic and stable 
matetial that stands up well to centra! heating, 
while offering the aesthetic and tactile qualities of 
solid wood. 


SEE ALSO y 


Wood stability 13 
Veneers 56-63 
Plywood construction 64 
Man-made boards 64-8 
Sharpening stones 132~-3 
Adhesives 334-5 
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Sharpening a blade 

Usually, the point is the only 
part of a knife blade that 
becomes dull. fo create a new 
point, hone the back edge only 
on an oi!stone 


Toothing plane 

A toothing plane differs froma 
conventional wooden plane in 
having its blade set almost 
vertical. The blade is finely 
grooved on the front and has a 
bevel ground on the back. The 
resultmg teeth are similar to 
those of a fme saw. Drawing 
the plane across the 


groundwork keys {roughens) the 


surface, ready for glumg. The 
blade can be sharpened by 
honing the bevel on an oilstone 


Toothing plane 


VENEERING TOOLS 


A basic woodworking tool kit is likely to contain some of the tools used for laying 
veneers — including measuring and maiking tools, a fret saw, chisels, scrapers, a 
block plane, bench planes and shoulder planes. Most of the specialized veneering 
tools shown here are available from good tool stores or from specialist suppliers. tn 
addition, you may need to make some equipment yourself - such as a simple cutting 


jig for parquetry veneers. 


Rules and straightedges 
A metal rule, graduated in 
centimetres and inches, 
can double as a short 
Straightedge for cutting 
small pieces of veneer. A 


used for cutting longer 
veneers. Another useful 
cutting guide ‘s a pressed- 
steel ‘safety’ ruler, which 
has edges that gnp the 
work and prevent it from 
slipping. With an 
indentation down the 


keep your fingertips out of 
harm’‘s way 


Cutting mat 
Proprietary cutting mats 
are made of a self-sealing 
rubber compound. Knife 
points can cut into the 
surface without It 
becoming permanently 
scored or dulling the 
blade Fine-surfaced man- 
made boards, such as 
hardboard, are good 
alternatives 


Cutting mat 


larger steel straightedge is 


centre, a safety ruler helps 


Veneer saw 
A veneer saw can be used, witha straightedge, to cut 
veneers of any thickness. The saw produces a square-edged 
cut for accurately butt-jointing matched veneers. The double- 
edged blade Is reversible, and the fine teeth have no set 


Electric iron 

Anold domestic electric iron will soften traditional animal 
glue applied to the groundwork and veneer as part of the 
hammoer-veneering process. It will also activate heat- 
sensitive glue film 


Glue pot ) 


Knives 
A surgical scalpel o craft 
knife fitted with a pointed 
biade Is ideal for cutting 
intricate shapes. The 
blades, which are ground 
on both sides, pradute.a 
V-shape cut. If the edge of 
the veneer has to be cut 
square, hoid the knife 
blade ata siight angle, to 
keep one grourid bevel 
vertical as it runs against 
the guide alle 


Veneer punches 

Veneer punches, used for 
repaiitig unsightly detects 
IN veneer. come in eight 
different sizes, Each punch 
has an irregularly shaped 
cutter with which you ¢an 
make a hole in the 
defective veneer and thet 
cut an identical patch from 
matching veneer. |he cut 
patch is pushed from the 
tool by a sprung ejector 


-—_—_———__ 
(Metal veneer hammec 


Trimming too! 

With its adjustable chisel- 
ground blade, a trimming 
tool removes surplus veneer 
from around the edges of a 
veneered panel, The too! will 
cut cleanly both with and 
across the grain 


Veneer tape 

Gummed paper tape holds 
pieces of veneer together 
and prevents newly laid 
veneer joints from epening 
up due to shrinkage. The 
tape is removed, after the 
glue has set, by wetting and 
scraping 


Glue pot 
A double or jacketed glue 
potis used to prepare hot 
animal gtue for traditional 
veneer jaying. The outer pot 
holds water, which is heated 
tokeep the glue in the inner 
potat working temperature 
and prevent t burning 

Older glue pots are made 
from cast iron, but most 
modem ones are made from 
aluminium for heating by 
Gas or electricity. You can 


(Wooden veneer hammer ) 


buy thermostatically 
controlled electric giue 
pots, but they are 
relatively expensive 


Veneer pins 

Fine short pins with large 
plastic heads are used to 
hold veneers temporarily 
white the butt joints are 
being taped 


Veneer hammer 

A veneer hammer ts 
employed for hand-laying 
veneers, A wooden 
hammer has a round- 
edge brass blade 
mounted in a groove in 
the hardwood head 
Working the bjade across 
the panel with a zigzag 
motion presses the 
veneer down and 
excludes surplus glue and 
trapped air. 

A metal veneer 
hammer looks like a 
conventional hammer 
with an elongated peen 
The peen ts used for 
laying glued veneers and 
pressing blisters flat 


GROUNDWORK 
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The ‘ground’ or ‘groundwork’ — the backing material to which the veneer is 
glued — is no less important than the choice of veneer. Whether it is fiat or 
curved, the ground needs to provide a smooth, even, dust-free surface. Thin 
veneer will not disguise defects or unevenness in the ground; they will 
telegraph (show through), particularly when the finished work is polished. 


Despite the traditional convention of using pine or 
mahogany as a base for veneered furniture, solid wood 
is perhaps not the ideal ground for veneering. it ‘moves 
due to changes in humidity and requires careful 
pteparation. Solid-wood groundwork has largely been 
superseded by man-made boards —- which are much 
more stable and can be obtained in large sheets with 
flat sanded surfaces that are easier to prepare. 


, 


Veneering solid wood 
Yo ensure that veneer and solid wood ‘move’ tagether, the 
veneer must be jaid in the same direction as the grain of the 
solid wood (1) Quarter 
cut boards are the most 
stable, as there is only 
slight shnnkage across the 
width and thickness. |_aying 
veneer on both: sides of the board is 
best. as this helps maintain an even 
balance. If only one side of a 
tangentially cut board ts to be 
veneered, this should always be 
the heart side (2) — the veneer 
helps pull the board flat and 
resists any tendency to cup 


Heart side 


Repairing defects 

Fine knots can be cut out of the solid- 
wood groundwork prior to veneering 
The holes can be filled with round or 
diamond-shape plugs, with their grain 
following that of the groundwork. Make 
the plugs slightly thicker than the board, 
and then plane them flush after gluing 


Keying the surface 

To improve adhesion, the 
surface of both solid and 
laminated groundwork must 
be keyed before gluing. Use 
either a toothing plane, 
working diagonally from 
opposite edges, or draga 
tenon saw across the 
surface. Before sizing, pick 
up loose dust with a 
vacuum cleaner 


Sizing the surface 
Sizing seals the pores and controls suction, improving the 
performance of the glue. The rate of absorption vanes, 
depending on the type of groundwork you are using 

Size is made by diluting hot animal glue with water, at a 
ratio of about 1 part glue to 10 parts water. Alternatively, use 
synthetic wallpaper paste. Apply the size evenly to the 
surfaces. When tt's dry, sand lightly to remove any nibs 


Man-made boards 
Other than being cut 
to size, most man- 
made boards need littie 
preparation. However, 
the surface of 
laminated boards must 
be keyed and sized 
and, if the grain 
direction of the face 
veneer runs parallel 
with the board's core, 
another veneer that 
runs across the board 
must be applied before 


the final veneer is laid. 
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SEE ALSO 

Veneers 

Plywood construction 
Compass plane 
Spokeshaves 
Beriding wood 


Thick lipping 


Pivoting arm 


Coopered panel 


SHAPED GROUNDWORK oo cssnmmnmnnennnne 
Being thin and flexible, veneer can be laid 
successfully on curved surfaces. Shaped groundwork 
may be formed using the methods given below. 
Altematively, as described in the chapter on bending 
wood, you can laminate thick constructional veneers 
or bend steamed wood. 


Shaping solid wood 

Wood can be cut on a band saw to make small-scale curved 
groundwork, Use a compass plane and spokeshaves to 
smooth the curved surfaces, then key and size them before 
applying veneer 


Brick construction 
As size increases, cutting groundwork from single pieces 
of solid wood becomes too wasteful. Also, wood with 
weak short grain at the extremities does not make good 
groundwerk. Consequently, bnck construction ss the 
recommended method for making serpentine drawer 
fronts and similar curved components 

The groundwork is made up from short ‘bricks’ cut from 
solid wood, which are glued together end to end ina 
staggered pattern, much like a brick wall. The potentially 
weak end joints are reinforced by the bricks in adjacent 
courses. Once the glue sets, the ground can be smoothed 


Coopered construction 

Curved groundwork for larger pieces, such as bowed doors, 
can be constructed by gluing bevelled strips of wood edge 
to edge. The edges of each strip are planed to the required 
angle, and then glued and clamped together in a specially 
made jig with shaped saddles that ho!d the curve (1) 


The bevelled stnps for smaller, lighter coopered curves can 
be clamped together using bands of adhesive tape {2) 


; sheets of chipboard until it is dry, using cramps or 


Flattening buckled veneer 


: hot animal glue onto the veneer, and then press tt for at! 
: 24 hours between boards lined with thin polyethylene s! 


: Cutting and joining veneer 

? The meeting edges of veneer must be cut and planed 

? straight. When two veneers are to be matched, lay them 
i together and pin them temporarily to the cutting board. Hold 
: down both veneers with a straightedge — piaced just inside 
: the edge to be cut — and, using a knife or veneer saw, Sut 

i through both veneers at once (1). 


i against the light. Eliminate any gaps by ‘shaoting’ the edges 
? —Tunning a finely set bench plane along them, with the 


} veneers clamped between two straight battens 


: veneer tape across the joint at 150mm (6in) intervals. AP! 


PREPARING 
VENEER 
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: Veneer gives the woodworker the chance to 
: concentrate on the decorative qualities of wooc 
: as the groundwork provides all the necessary 
: strength and structure of the workpiece. 


Storing and handling veneer 
: Because veneer is such a fragile matenal, it must alway 
: handled with care, This involves stonng veneers flata 
: keeping them in the order in which they were suppl 
; they can be matched easily: Never pull veneers from 
: middle o bottom of a stack 


E Flattening veneer 
: Most veneer has to be flattened before it can be wor 
: distortion is slight, moisten the veneer by passing it 
: steam froma kettle. Alternatively, dip @ in water or 
? with a damp sponge (1). Press the damp veneer be’ 


; weights to apply pressure (2) 


i In order to flatten buckled veneer, wet it first with an 
: adhesive. Lightly brush wallpaper paste or a weak soliton oF 


To check the fit, hold the cut edges together, preferably 


Place the two edges together and stick short strips of 


another strip of tape along the 
entire length of the join (2), As 
veneer tape shrinks, it pulls the 
join together. 


1 


Veneer that is narrower than the groundwork must be 
pined. The various processes of joining or matching 


veneer provide an opportunity to orientate the woods 
figure and colour to create decorative effects. 


Slip matching 
The sitriplest form of matching involves slipping consecutive 
veneers Sdeways and joining them together without altering 
their grain direction 

Slip Matching !S best used for striped veneers. where the 
Join will not be obvious, Poorly matched joins, with stripes 
that do not run parailel to the joining edges, must be 
tnmmed to true up the figure 
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Book matching 
When the figure of two consecutive sheets of decorative 
veneer iS biased to one side of the leaf, the veneer ts usually 
book-matched 

The top leaf is turned according to the position of the 
dominant figure. If the figure is on the left. turn the leaf to 
the left as if your were opening a book (1); if it is on the 
right-hand side, turn the leaf to the right (2). Align the figure 
carefully to avoid an unattractive match 


Four-piece matching 
This extension of the book-matching method uses 
four consecutive veneers with the focat point of the 
figure at the bottom 

Book-match the first pair of leaves and tape them 
together. Cut the horizontal joining edge square and true (3) 


Honzontal eiige 


3 Book-match vertical edge 


oe the second pair of leaves, then turn them over 
i — are face down (4) and tape the leaves together 
Palins and gut the horizontal edges of both pairs. Then 
™ together ready for laying 


Horizontal edge 


reversed = 


4 Reverse and tape second pair 


Diamond matching 
For diamond matching, use striped veneers 
Lay four consecutive veneers together and true 
up the two long edges. Cut both ends to 45 
degrees, making the cuts parallel to each other 
(5) Open the top two veneers book-match fashion but tum 
them along the top diagona{ edge to form 
an inverted ‘V’. then tape the joint (6) 
Next, make a straight horizontal 
cut from comer to corner 
(7). Fitthe triangular 
piece into the 'V’ 
at the bottom 
to forma 
rectangle (8) 


Now repeat 
the process with 
the second pair of 
veneers — but first reverse 

them so they are face down, as for four-piece matching. 
Finally, join the two rectangles along the centre (9) 
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Visualizing a repeat pattern 
To see how the grain pattern 
will repeat. hold a mirror 
vertically and slide it over the 
surface of the veneer. Having 
determined the best place to 
make the cut. draw your cutting 
fine on the veneer, using the 
bottom edge of the mirror as a 
straightedge. You can then cut 
the other veneers to match 


Tonal variation 
Veneer may appear 
lighter or darker 
depending on the 
direction from which 
itis viewed. The 
difference in tone is 
apparent when 
consecutive veneers 
are Jaid in opposite 
directions 

Numbers and arrows 
chalked on the top face 
of the veneers as they 
are taken from the 
bundle will help you to 
identify the grain 
direction and also to 
distinguish the finer 
‘closed’ face from the 
slightly coarser ‘open’ 
face. Although it’s not 
always possible, ideally, 
the veneer‘s open face 
should be laid on the 
groundwork 


SEE ALSO 

Veneers 56-63 
Man-made boards 64-8 
Veneer hammers 280-1 
Adhesives 334-5 


HAND VENEERING 
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Many woodworkers still prefer traditional hot animal glue as an adhesive for 
laying veneers by hand. Modem glues may be simpler to use and less messy, but 
hot animal glue can be softened with heat - even after many years ~ making it a 
relatively simple task to correct errors or repair damaged or blistered veneer. 

The techniques shown here are for laying veneer that covers the groundwork in 
one piece. Matched and delicate veneers are best pressed between cauls. 


HAMMER VENEERING mann Laying the veneer 

The next stage Is to close the pores of the veneer by 
Successful hammer veneering depends to a large dampening the surface with a sponge dipped. in hot 
extent on keeping the heated glue at a working water and squeezed almost dry. Run a heated iron over 
temperature. Consequently, it pays to keep your the damp surface to remelt the glue and draw It up into 
workshop wann and dust-free. the veneer (1}. 


Preparing glue 
Heat pearl or liquid animal glue in a double or jacketed 
glue pot to about 49°C (120°F). Stir the glue to a smooth 
lump-free consistency that runs from the brush without 
separating into droplets. The glue must not be heated to 
boiling point — and don't allow the heated water in the 
outer pot or jacket to run dry 


Without delay, take a veneer hammer and press the 
veneer onto the groundwork with a zigzag action, starting 
near the centre of the panel and working towards the 
edges (2). Turn the panel around and repeat the process. 
Applying the glue 

Brush a thin even coat of glue onto both the groundwork 
and the veneer, then put them aside until the glue is 
almost dry but still tacky. Lay the veneer on the 
groundwork, overiapping it all round, then press it down 
with the palm of your hand 
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As airand melted glue are forced out from beneath the 
veneer, increase pressure on the hammer by using both 
hands (3) — but take care not to stretch the veneer by 

pressing too hard across the grain. | 


When the glue has set, tap 
the veneer with a fingemail 
to detect blisters or air 
bubbles trapped beneath 
the surface. 


Any areas that sound hollow 
can he treated by pressing the 
veneer with a heated iron and 
veneer hammer once again 

Alternatively, allow trapped 
air to escape by making a smail If the gtue cools during pressing, dampen the surface of 
sit along the grain with a knife the veneer again and apply the heated tron once more 
Then press the blistered area, Clean any melted glue off the surface with 4 damp 
cloth before it sets. 


The modem equivalent of hot animal glue is a 
aper-backed film of glue. {t is supplied ready for 
use and, like hot animal glue, can be reworked 
with a further application of heat. Glue film 
generally takes less skill to apply than animal glue 
_ but burrs and curfs can pose problems, so are 
probably best laid by pressing between cauls. 


Applying the film 

Using scissors, cut the 
glue film slightly larger 
than the groundwork 
Place the film face-down 
on the groundwork, and 
lightly smooth it flat with 
a domestic iron heated 
to a medium setting 
When the glue has 
cooled, peel off the 
backing sheet 


Laying the veneer 

Lay the veneer on the 
glued groundwork and 
place the paper backing 
on top to protect the 
veneer Press with the 
heated Iron, working 
slowly across the 
surface from the centre 
outwards. Follow behind 
with a veneer hammer 
or a block of wood, to 
keep the veneer pressed 
| flat as the glue cools 


USING CO 


TACT GLUE 


Specially developed contact adhesives enable you to 
veneer flat or curved surfaces without using heat or a 
press. And you don‘t need special tools. 

A solid tipping applied after veneering {or some 
other form of edge protection) is recommended, as 
veneer is more vulnerable to chipping when applied 
with this type of adhesive. Don't use a contact glue 
to fay curls or burr veneers, 


Applying the glue 

= a stiff brush or a scrap of thick veneer or plastic, 
Pread @ thin even coat of glue onto the veneer. Work 

fe from corner to corner, first in one direction 

7 the other, making sure you cover the surface 
roughly right up to the edges 

Pi adhesive to the groundwork in a similar way, 

Put both parts aside while the glue sets. 


~ 


Laying veneer onto contact glue 

Lay a sheet of newspaper or brown paper over the glued 
groundwork, jeaving a 50mm (2in) strip of contact adhesive 
exposed along one edge {1), Lay the veneer on top: and 
when itis aligned with the groundwork, press the veneer 
against the exposed glue. Gradually slide the paper out from 
between the veneer and groundwork, pressing the two 
glued surfaces together with a biock of wood (2), Finally, 
flatten the veneer by rubbing over the surface with the block 
and then trim off the surplus veneer 


Trimming surplus veneer 
When the glue has set, you can 
use a trimming too! to remove 
surplus veneer overhanging the 
edges of apanel 

Alternatively, turn the 
veneered panel face-down on a 
flat cutting board and use a 
sharp knife ta trim the surplus 
veneer flush with the 
groundwork. Trim cross grain by 
cutting from the comers 
towards the centre —ortherwise 
you may split the veneer. 


Dealing with blisters 

Tap across the surface to locate any air pockets under the 
veneer. Slit the veneer where It sounds hollow and work 
some fresh contact glue under the blister; roll it down with a 
wallpaper seam roller. Wipe glue from the surface of the 
veneer before It sets 


REMOVING A FOREIGN BODY 
if a speck of grit or coarse sawdust gets trapped 
beneath the veneer, no amount of pressure will 
remove it. 


Make a V-shaped :ncision where the foreign body is 
and peel back the flap of veneer so you can remove 
the speck with the point of a knife 

If you are using animal glue or glue film, press the 
flap down with a warm iron and a veneer hammer; 


with contact adhesive, apply a little fresh glue to the 
flap and groundwork. 


SEE ALSO 

Veneers 56-63 
Man-made boards 64-8 
Cutting gauge 108 
Cramps 150-2 
lippings 270 
Trimming tool 280-1 


Using small cauls 

The cauls used for pressing 
small or narrow flat work are 
usually made from short fengths 
of thick wood. Pressure is 
applied by cramps placed along 
the centre tine of the cauls 


Shaped cross-bearer 


Flexible caul.. 


etn, 


Hardboard liner 


CAUL VENEERING 


Cauls are flat or curved boards between which the veneer and groundwork are me 
pressed together by clamping. Caul veneering requires more preparatory work 
than hand veneering, and there's the additional cost of materials for the cauls 

and press. However, it is the best method for laying taped veneers and fragile 
burrs and curls, and you can apply veneer simultaneously to both sides of the 
groundwork. With caul veneering, large curved workpieces are relatively easy 

to handle, because the cold-setting glues used allow more time for ‘laying up‘ 


MAKING CAUL ASSEMBLIES cette 
Each type of cau! assembly varies, according to the size 
and shape of the work. In all cases, the cauls must be 
farger than the groundwork. 


Large flat cauls 

For veneering wide panels, make a simpte press with cauls 
cut from man-made board. Opposing parrs of stiff softwood 
cross-bearers, each with its inner edge slightly curved, put 
pressure on the centre of the cauls, forcing out surplus air 
and glue You can apply the pressure with cramps or bolt the 
cross-bearers together, using threaded rods and nuts, pius 
washers. Always clamp up the middle pair of bearers first, 
followed by intermediate and outer pairs 


Cross-bearer 


Threaded bolt 


Curved cauls 
Curved panels can be caul-veneered using two-part male 
and female formers, as for bending laminated wood 
Alternatively, the work can be glued in a press similar to 
those used for flat panels, but with cauls made from strips 
of wood fixed to shaped cross-bearers 

Make an accurate measured drawing to determine the 
shape of the curves to be cut in the cross-bearers, You 
need to allow for the thickness 
of the caul material and the 
groundwork, and work out how 
many bearers will be needed in 
order to place one pair every 
150mm (6in) across the 
workpiece 

Make flexible cauls from 
narrow strips of wood glued to 
canvas sheets. Lay them 
between the cross-bearers, with 
the canvas side uppermost, and 
line the cauls with sheets of 
aluminium or hardboard 

Add a stiff bearer across the 
top and bottom of the assembly, 
to apply pressure in the middle 
of each cross-bearer 

Clamp and tighten the 
assembly the same way as for 
ffat cauls, starting with the 
middie pair of cross-bearers. 


Longitudinal bearer 


LAYING THE VENEER 


Have everything you need ready and close at hand. If 
the veneer is to be laid one side at a time, the backing 
veneer should be pressed on first. The sequence show 

here is for veneering both sides of a flat board 
simultaneously. 


Using a brush, evenly apply a cold-setting adhesive. such — 
as PVA or urea-formaldehyde glue, to the groundwork of 
and let it become tacky. There's no need to apply glue to 
the veneer. 
Lay a sheet of aluminium on the bottom caul, then a pad 
of newspaper and a sheet of polyethylene. Next lay down 
the backing veneer, followed by the glued groundwork: 
Build the upper layers of the stack in the reverse order 


Pressing the workpiece 

With the top and bottom cauls in piace, position the stack 
on the bottom cross-bearers, Lower the top cross-bearers _ 
into place and appty pressure evenly, tightentng the cramps” 
or threaded bolts in sequence (1}. Leave the giue to set. 


Take the veneered pariel 
from between the 
cauls and trim off 

surplus vere et (2). 

Before applying 
ippings, stand the panel on 
edge for.a few days to allow 
ait to circulate around It 
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Bandings and inlays can transform a plain panel into an attractive piece of 
gecorative woodwork. ; 

Bandings are plain or pattemed stnips of veneer used to create decorative 
borders. You can make your own, but commercially produced bandings 
offer a wide choice and come ready to use. 

Inlays are Marquetry Motifs used as omamental features, usually in the 
centre of a plain or banded panel. Commercially made inlays are relatively 
simple to apply to either veneered or solid-wood surfaces. As well as 
traditional geometric pattems, you can buy a wide range of pictorial motifs. 
Woodworkers often hand-lay individual motifs, but it is best to use cauls 
when laying veneer assemblies. 


STRINGING LINES AND BANDUNG S nc cccsnmmmnsussneaeanese 


Stringing lines and bandings are made from selected woods and are usually 

sold in 1m (3ft 3in) lengths. Because the colour of the wood and the sizes of 
stringings and bandings can vary between batches, it is always worth buying 
more than the minimum required for any project. 


Stringing lines 

The fine stnps of wood used to divide areas of veneer 
are called stringing lines, or stringings. Made in flat or 
square sections (the latter being used for inlaying 
edges), they are inserted to provide a fight or dark 
boundary between different kinds of veneer or where 
the grain direction changes. Although traditionally 
sthngings were made from boxwood or ebony, black- 
dyed wood is now more common 


Bandings 
Banding strips are available 
in vanous widths, edged 
with black or boxwood 
stnngings. Made from side- 
grain sections of coloured 
woods, glued together and 
sliced, they are about 1mm 
(Cszin}thick 

Cross-bandings are stnps 
of veneer cut across the 
grain to provide decorative 
borders far panels. They can 
be cut either from the 
veneer that is used to cover 
the panel or from another 


Suitable straight-grain 
veneer, 


(Stringing lines } 
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One way to make a veneered panel with a relatively 
wide cross-banded border is to hand-lay each piece 
of veneer separately, 


Laying the central panel 

Cut and lay a sheet of veneer in the centre of the panel, 
leaving a strip of groundwork exposed around the edges 
When the glue has set. adjust a cutting gauge to the 
width of the banding and trim the laid veneer parallel 
with the edges of the panel (1) 

'f necessary, soften the glue with a warm iron and 
then peel off the waste strips (2) Using a sharp chisel, 
scrape glue off the exposed groundwork and wipe it 
clean with a warm damp cloth 


Cutting the bandings 
Reset the cutting gauge to 
slice cross-bandings from 
the ends of consecutive 
veneers, making the 
bandings slightly longer 
and wider than the strips 
of exposed groundwork 

Using a finely set bench 
plane, trim the end grain of each piece of veneer on a 
shooting board. Then lay the veneer on a Straight-edged 
board and, having aligned the planed end grain with the 
edge of the board, use the cutting gauge to stice off the 
banding (3) 


Laying the bandings 

Apply animal glue to the groundwork and bandings 
Using a veneer hammer, lay the bandings on the 
groundwork, allowing the ends of the strips to overlap 
Mitre the corners by cutting diagonally through both 
layers of veneer with a sharp knife (4) Remove the 
waste and press down the mitred ends with the 
hammer, Wipe away surplus glue and apply gummed 
tape over the joins to prevent gaps opening up as the 
glue dries. After it has set, trim the overhanging bandings 
flush with the edges of the panel. 


SEE ALSO 
Veneers 

Cutting gauge 
Fretsaw 

Routers 

Powered fret saw 
Caul veneering 
Stopper 
Adhesives 
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Surface laying 
If you don’t want to inlay a motif 
into a Solid-wood panel, you can 
lay it on the surface. To disguise 
the join, 1out a shallow groove 
around the edge of the motif. 


Caul-jaying bandings 

Even when caul-laying a bordered panel, some woodworkers 
like to jay the central sheet of veneer and bandings 
separately. This guarantees that the design is symmetrical, 
with ail four borders the same width 

However, cutting and taping the veneers together before 
pressing them saves time in the long run 

Cut the central sheet straight and square all round, then 
cut the bandings slightly wider than the width of the 
proposed border Mitre the bandings at the corners and tape 
all the veneers together (1) 

Draw pencil guide lines on the edges of the groundwork 
and on the veneers themselves to help you align them 
accurately. then apply glue to the groundwork. Carefully lay 
the veneers in place and press them down by hand or with a 
seam roller before putting the assembly into the press 


MANO TIS gt ae ere 
Some motifs are made to a finished size and shape, 
ready for inlaying into a veneered surface. Others 
are supplied in the centre of a larger piece of veneer, 
so you can either cut it to size or lay the whole 
assembly on the groundwork. Most inlay motifs 
come with a protective 
paper overlay, which 
is cleaned off 
after the 
motif has 
been faid. 


Inlaid bandings 
Instead of joining veneers to create a banded panel, 
can inlay bandings into the surface of a Solid-wogq gan 

First, using a power fouter. Cut grooves parallel wah 
the four edges of the prepared panel, making the dep 
of the grooves slight!y less than the thickness of the 
banding. Use a chisel to trim the ends Of the grooves 
perfectly square 

Glue the mitred strips of banding into the grooves end 
press them down with a Cross-peen hammer (2. Once 
the glue has set, carefully scrape and sand the bandj_gs 
flush with the surrounding wood ’ 
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insetting a motif 
You can incorporate an inlay motif into an assembly of 
veneers before you place the assembly between cauls 
and put it into the press. {deally, the inlay and other 
veneers should be the same thickness 

To position the motif, draw pencil lines that cross in the 
centre of the motif and draw similar guide ines on the 
background. Use a patch of double-sided adhesive tape 
to temporarily position the motif in the centre of the 
veneer. Check that your guide lines align perfectly, then 
carefully trace round the motif with a knife, cutting into 
the background veneer. Remove the waste and tape th® 
motif into the hole in the veneer. Glue the completed 
assembly onto the groundwork. When the glue has Set, 
dampen the paper overlay and scrape it off the inlay 
before lightly sanding the veneers flush. 


Inlaying into solid wood 
Position the inlay motif on 
the surface of the panel and 
carefully mark round the 
motif with a knife. Remove 
the waste with a power 
router, making the depth of 
the recess slightly less than 
the thickness of the motif 
Glue the inlay in place and 
cover it with a piece of 
polyethylene. Lay a block of 
wood oni top and clamp it 
down until the glue sels, 
then scrape and sand flush. 


Cut around an inset motrf 


gongeeonsioee? eed eae oe ue eee 
a Oe Re CCR SOOO RUHR ETA ETRE R SOE DOK seaeE Hes eneeaeDeseseeeersarsseereesesnessasessees 


d veneer has long been used as a decorative medium, and the divers; 
fae and colour has Provided craftsmen with a rich ‘palette’ from la, il 
zsemble the decorative pattems and pictures known as marquetry. Requiting skilful 
handiwork, Marquetry is often employed by woodworkers to embellish door panels and 
table tops. There are also legions of marquetarians who specialize in producing highly 
complex works of art from veneer. 


Marquetty veneers are Cut with a knife or fret saw. Sawing Transposing a design 


is generally used for cutting intricate shapes in multiple Any two-dimensional representation will serve as the basis 
layers of Veneer The knife method ts more convenient for for a marquetry motif, You can trace off the essential 
insetting single pieces of veneer — when making marquetry elements, then simplify the design until it is suitable for 
pictures. for example Cutting from veneer 

Whichever method you adopt, it takes skill to cut the If you need to change the scale of your drawing, either 
parts accurately and it 1s often neeessary to practise with enlarge it using a scaled grid or use a computer fas 


peces of scrap or cheap veneer before tackling an photocopier to reduce or enlarge the image 
advanced prdject, You can design your own motifs or, to Photocopying can be particularly handy: to - 
begin with, buy a kit containing a printed pattern together produce a mirror image of the design, lay 
with aj the material you need a photocopy face-down on a sheet of 
The success of the work lies not just in the skill of cutting paper or card and 
and joing the pieces of veneer but also in artistic apply a hot iron to 
interpretation — especially since it's often difficult to judge the back of the 
the effect of a particular veneer until It is seen in context photocopy. 
with others 
SAWING VENEERS 


Commercially produced motifs are cut from packs of veneers on a ‘marquetry 
donkey’ - 2 specialist tool on which the operator sits and works a reciprocating fret 
saw, while holding the veneer in a foot-operated clamp. The operator manipulates 
each pack in the jaws of the clamp with one hand, while working the saw 
horizontally with the other, The shaped parts are then assembled on a flat table, and 
a layer of gummed paper is applied to hold them togethet: 


In the home workshop, a small powered fret saw makes Sawing a pair of veneers by hand Design oa on paper 

light work of cutting stacks of veneer With a hand-held fret Select one veneer forthe background and one for the inlay 

Saw, yOu Can saw through a pair of veneers relatively easily— With this method you produce two identical motifs, Backing veneer 
but cutting multiple layers of veneers can be difficult. but in one of them the background colour is c 


reversed when the veneers are assembled 
Cut the pieces of veneer about 
12mm {Vain} larger all round 
than the proposed design, Tape 
them together betwveen waste 
backing veneers — the grain of 
the backing veneers should run 
at right angles to the grain of 
the marquetry veneers (1). Tape your 
drawn design on top SSS 
Insert the saw blade through a small starter hole 
drijted, through the stack, close toa line near the centre of 
the design. Then. hotding the work firmly on the saw table, 
follow the line accurately with the blade (2). Tun the work as 
required to present the lire at a convenient angle for sawing 
Separate the cut : - 
pieces and reassemble 
them to make motifs 
with contrasting 
colours. Tape them 
together with a sheet 
of gummed paper. Fi! 
the sawcut with 
coloured stopper, 
rubbing it in from the 
back face. Wipe the 
surface clean 


Reciprocating fret saw 


Backing veneer 


Selected veneers 


Marquet donkey 


SEE ALSO 
Veneers _ 


Scrapers 
Caul veneering — 


Bandings _ 


Abrasive sive papers 7 


Adhesives 


MAKING A PICTURE FROM VENEERS oo 
The art of making marquetry pictures is in using the 
natural features of the veneer to interpret the colour, 
texture and tone of the original reference. 


Choosing a subject 

Photographs make a good source of reference from which to 
trace a design — but choose one with areas of bold tone and 
colour rather than one with lots of fine detail. 

Photographs present formin all its subtlety, so the shapes 
usually have to be simplified for a marquetty design 
Although the outlines of the main features are easily 
rendered in line, the shading that gives them form has to be 
interpreted with artistic skill. With careful selection of grain 
pattern and the use of shading techniques, graduated tones 
can be recreated to imply three dimensions 


The window method 

Using the ‘window method’ of marquetry, you can create the 
Picture gradually, trying out the aesthetic relationship 
between one piece of veneer and another before you cut 
them. First, you transfer the design to a ‘waster’, made from 
card or from background veneer. Next, you cut each shape in 
the waster and place the selected veneer beneath |t. so you 
can see the veneer through the aperture and evaluate its 
colour, tone and orientation. Then you cut the veneer 
precisely to fit, using the aperture tn the waster as a 
template. Successive apertures or ‘windows’ are cut and 
veneers fitted, until the design is completed as an assembled 
sheet for caul-veneering to the groundwork 


Creating the picture 
Using self-adhesive tape. hinge your printed or drawn design 
along the top edge of the waster. Place a sheet of carbon 
Paper between the two and trace over your design to transfer 
the border of the picture onto the waster. Then trace 
registration marks, in the form of crosses, below and at both 
sides of the picture (1) 


Next, transfer the outlines of the picture's background colours 
onto the waster. Cut your first aperture in the waster, 
following the lines within the picture precisely, but cutting just 
outside the marked border (2). 


Place the selected veneer beneath the waster and p 
togive the best grain effect, Lightly tape it in post 
carefully score the veneer with a knife, using the ap 
template (3) Remove the veneer and cut it to shape 
cutting mat. then retape it into the aperture (4). 
Transfer the shape of other main elements of b 
colour onto the waster and cut the apertures as 6 
and insert the pieces of veneer, but this time apply 
PVA giue to the edges where they meet. Repeat this proc 
until the background of the picture is complete, then 6 ress 
veneers flat under a weighted board, 
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When the glue has set, turn the hinged design sheet back 
over the picture. Redraw the border lines and begin to trace 
the larger elements of the picture onto the background 
veneers, Cut apertures for these elements, this time thro 
the background veneers, Slide the selected veneers be 
the background and score them as before (5). Continue 10 
trace, cut and insert progressively smaller elements of the - 
picture until it ts complete 

Cut along the border lines to remove the finished picture” 
To make a decorative frame, cut and tape strips of veneer 
around the penmeter of the picture, allowing the ends at the: 
Strips to overiap, Mitre the overlapping ends at the corners | ‘at 
(6), then tape the mitres to complete the assembly ready for 
laying on the groundwork between cauls 


Lika any piece of woodwork, the surface of marquetry 
neers must be prepared before a clear finish can be 
eri but extra care is needed to avoid damaging 


the thin veneers. 


First, gummed tape or paper overlays must be removed 
Moisten the sulface witha damp sponge (don't soak the 
veneer) and use 4 cabinet scraper or wide chisel to scrape 
off the tape or paper, then let the surface dry 

Next, gently scrape the surface of the veneer to eradicate 
rased grain. In general, scrape in the direction of the grain; 
but scrape diagonally across the joints of assembied 
veneers, to avoid chipping slightly raised edges 

Finally, sand the surface lightly with progressively finer 
abrasive Papers — wrap the paper round a cork block, and 
sand with the grain as far as possible. Brush away all traces 
of dust, lhen wipe the surface clean 


The traditional way of producing shaded three- 
dimensional effects for shell and fan motifs is to 
scorch part of the veneer lightly by inserting it 
in hot sand. You can use the same technique to 
enhance marquetry pictures. Practise shading 
on waste veneer until you can produce subtle 
gradations of tone. 


Heat a bed of fine silver sand in a baking tray to a 
temperature that will produce the required range of 
tones within 10 to 12 seconds — the veneer will shrink 
ifitis immersed in hot sand for longer. In case the 
veneer shrinks, you may prefer to shade oversize 
Pieces of veneer and then cut them to fit, using the 
window method described opposite 

When dipping a piece in the sand, hold the veneer 
with tweezers (1) and remove it after counting the 
number of seconds determined by your experiments. 
To. create shading in the centre of a piece of veneer, 
pour the hot sand onto the suiface with a spoon (2). To 
produce hard-edge shading, mask the veneer with 
gumMed paper tape 

f need be, after shading the veneer, dampen it and 
then press it under a flat board 


So Peewee eens eeenes 


; Parquetry is similar to marquetry in every way but consists of pieces of 

; veneer arranged in geometric pattems or motifs. Despite its apparent 

: simplicity, it is possible to create many variations on a basic design, using 
: veneers of different species, colour and tone cut into square, rectangular, 

i triangular, diamond or polygonal shapes. 


: Working out a design 

: The permutations of simple geometric shapes offer a 

: Seemingly endless variety of pattern. You can expenment 

: with pattern-making on gridded graph paper, using coloured 
: PeNs or pencils to fill in the shapes 


: arranged in strips are easier to cut and assemble accurately 
: Motifs that have interlocking shapes, such as cubes or stars, 
: have to be assembled from individually cut pieces of veneer. 


: Preparing for work 

? Making repeated identical components 's easier on a Cutting 
: jig. Construct the jig from a piece of man-made board about 
: 600mm (2ft) square. Screw a hardwood fence about 6mm 

? (Vain) thick to the surface of the board, flush with one edge 
? Mark two setting-out lines at 90 degrees to the fence If the 
i motifs aren't square of rectangular, draw the setting-out lines 
H at the appropriate angles 


PARQUETRY 


errr rns er reenee we ereeweens eee eeeeeennne Cree e ete eeen tena eeeereenne ponveseens>e se 


Designs composed of a number of identical shapes 


You need a sharp knife and a metal straightedge for cutting 


? the veneers. To align the straightedge parallel to the fence, 
? cut pairs of spacer blocks from thin plywood or MDF You will 
i also need gummed tape to hold the veneers together. 


Spacer block 


Straightedge seeeneeeaee 


Baseboard Seming-out fine 


SEE ALSO 
\eneers 56-03 


Man-made boards 64-8 
Caul veneering 286 
Bandings 287-8 
Veneering tools 280-8) 


Marquetry _ 289-91 
Cutting jig 291 


MAKING A CHEQUERBOARD PATTERN un 
Perhaps the simplest and best-known example of 
parquetry is the chequerboard pattern made from 
alternating squares of different colour. Selecting two 
different species of wood is the obvious way to create 
visual contrast. For a more subtle effect, try using the 
same wood throughout but orientate the grain ina 
different direction for alternate squares. Generally, 
straight-grained or plain veneers work best. 


Cut strips of veneer slightly longer than the baseboard. To 
do this accurately, cut a straight edge on 


a sheet of veneer, place this edge we 1 


against the fence of your cutting jig 
and cut a Strip to the required 
width, using spaeer blocks to 
position the straightedge (1) 
Then slide the next cut edge 
up to the fence and cut an 
identical strip. Cut four 
stnps of one colour 
and five of the other, 
and number them to 
keep them tn order 


Alternate the coloured stnps and 
carefully butt and tape them 
together. Place the assembied 
veneers on the baseboard of 
the jig, aligning one of the 
assembly's straight edges with 
the right-angile setting-out 
line. Use the spacer blocks 
to position your metal 
rule parallel to the 
fence, then trim the 
ends square (2). 


Remove the waste and push the newly 
cut edge against the fence. Cut the 
assembled veneer, as before, to 
produce strips of alternating 
coloured squares. 

Rearrange the strips so that 
the coloured squares are 
staggered (3), and then tape 
the cut edges together 
Trim off the staggered 
edges to create a square 
chequerboard 

Cut and tape a cross-banded veneer border all round the 
chequerboard before gluing the assembly to the groundwork 
between cauls 


Making a cube pattem 
Gluing three 60-degree diamonds together 
produces a hexagon that resembles a cube 
Assemble a field of these hexagons on a sheet of 
clear self-adhesive film laid sticky-side up over an 
isometric grid 

Cover the assembly with gummed paper and 


press it between flat boards, Once the gummed 
paper has dried out, turn the assembly over and 
carefully peel off the self-adhesive film before 
gluing the veneers to the groundwork 


STRIP VARIATIONS oo 
You can create a variety of pattems simply py 
adapting the method used for making a 
chequerboard, 


Squares and rectangles 
Tape identical stnps 
together as described /eft, 
then cut the sheet at right 
angles into strips of 
different width. Stagger 
and rearrange these strips 
to create variations on the 
chequerboard pattern 


Triangles and zigzag patterns 
Slice through the chequer- 
board squares from 
corner to corner to make 
narrow strips. Stagger 
these strips to produce a 
zigzag pattern: or reverse 
alternate strips to create 
rows of triangles 


Diamond patterns 
Cut straight stnps of veneer and tape them together Pi 
one stnp of veneer to the baseboard of the cutting ji 9, 
with one edge aligned with a setting-out line marked on 
the board at GO degrees ; 
to the fence. Then tape L Wf a 
the strips together, with A J 
their end corners butted a 
against the fence. Holding 
your straightedge against 
spacer blocks, trim off the 
‘toothed’ ends (1), 
Remove the pins and 
push the newly cut edge 
against the fence. 

Now cut the assembly into equal strips parallel with 
the fence, creating rows of diamond-shape pieces of 
veneer (2). 

Cutting across the diamonds, comer to corner, 
produces stnps of equilateral triangles (3). a 
Reversing and staggering the strips of triangles crea 
a zigzag pattern (4). 


CHAPTER TEN 


WOODCARVING 


Ever since early man discovered that a sharp 
instrument could be used to shape a piece of wood, 
carving has been employed to produce all manner of 
functional and decorative artefacts, ranging from 
basic utensils to sacred icons. Today, with the 
development of woodworking machinery and man- 
made materials, carving has become largely a 
leisure activity. However, age-old techniques are still 
used commercially by practising carvers, both in 
restoring buildings and fumiture and for creating 
new pieces. Woodcarving goes beyond the utilitarian 
and offers the carver a means of self-expression that 
raises ft to the level of ait. in carving, perhaps more 
than in any other kind of woodwork, the abitity to 
execute a fine piece of work only comes with 
practice — though a natural eye for fom) is an 
undoubted advantage. Because the shape and 
complexity of the work has no limitation other than 
the imagination of the carver, specialized chisels, 
gouges and other handtools are made to cope with 
the immense diversity of fortn. 


SEE ALSO “ 
Sharpening stones 132-3 
Sharpening 134-7 
Engineer's vice 298 
Carving techniques 300 


Fitting a handfe 

Many carving tools are supplied 
without handles, sa you can fit a 
manufactured handle or one of 
your own. Drill a fine pilot hole 
down the centre of the handle 
Set the blade in an engineers 
vice fitted with soft jaws. Tap the 
handle partway onto the tang, 
then twist it free. Repeat the 
process until the handle is about 
6mm ("/sin} from the shoulder of 
the blade. Check the alignment, 
then tap the handle home 


it might seem unnecessary to acquire a whole new set of woodcarving tools when 
you could use your standard finner chisels and gouges, but specialized carving tools 
are generally bevelled on both sides of the blade to facilitate cutting the wood at a 
variety of angles. The chisels have equal bevels ground on each side of the cutting 
edge, whereas the gouges and parting tools have a larger bevel on the outside of the 
blade. Like other woodworking tools, carving chisels and gouges are sold with 
cutting edges ground but not sharpened.A standard range of chisels and gouges can 
include ten different cutting-edge profiles, with a choice of five shapes of blade and a 
wide range of sizes. However, a few basic tools are sufficient as a starter kit. 


Nof straight chisel 
For cutting straight lines and general finishing 


No2 skew chisel 
Reaches into corners and undercuts 


No3 straight gouge 
For fine shaping 


No$ straight gouge 
Removes waste quickly 


: —--.+ 
: = 


For cutting flutes and shaping 


No14 curved gouge 
Removes waste from hollaws 


No21 spoon-bent chisel 
For finishing deep hollows 


No27 spoon-bent gouge 
For excavating deep hollows 


No39 straight parting tool 
For cutting grooves and lettering 


ST oe 


eting profiles 
Sd tools ae made with a vanety of cutting-edge 


profiles, each designed for a different purpose. The majonty 
are chisels or gouges used for waste removal and general 
shaping Some Chisels are skewed for cutting into acute 
comers. Veiners and veining tools are deep-sided gouges. 

\eshape parting tools are used for cutting grooves and for 
outhning tettenng. You can buy parting tools with the cutting 
edges set at 90, 60 or 45 degrees. There is also a wing 
parting too! with shallow curved sides 

The macaroni and fluteroni are rectangularsection gouges 
for cutting flat-bottomed hollows of recesses. A macaroni has 
sharp Square corners. The corners of a fluteroni are rounded 


Blade shapes 


1 j Straight-bladed carving tools 
“are available with shaped 
2 4 blades for carving hollows 
and undercuts. Spoon-bent 
3 and back-bent tools are 


deeply curved towards the 
tip of the blade. Dogteg tools 
have cranked blades; and 
fishtail tools have 
4 Straight blades F 
with splayed 24 
5 tips < a 


6 
7 
8 
9 
1 Straight 
é 2Cuved 
3 Spoon-bent 
4 Back-bent 
1 Chisel ; porte 
2 Skew chisel Ishtar 
3 Gouges 


4 Fluter 

5 Veiner 

6 Parting tools 

7 Wing parting tool 
8 Veining tool 

9 Macaroni 

10 Fluteront 


CHISEL 
SKEW CHISEL 


MACARONI 
FLUTERON! 


PARTING TOOL 


WING PARTING TOOL 
VEINING TOOL 


1 Right-handed spoon-bent skew chisel 
2 Left-handed spoon-bent skew chisel 4 
3 Back-bent gouge yA 
4 Dogleg chisel , 

5 Fishtas! gouge 

6 Wing parting too! 


7 Curved macaroni 
8S poon-bent fluteroni 


>, 


Numbering system 

Most tool suppliers use the 
numbenng system adopted 
in the nineteenth century 
which identifies a particular 
combination of cutting-edge 
profile and blade shape (see 
chart below). Numbers 3 to 
10, for example, designate 
the group of straight 
gouges, with cutting edges 
that range from an almost 
flat profite to semHcircular 
Gouges 12 to 19 feature 
exactly the same range of 
profiles but with curved 
blades. Chisels, and most 
gouges, range from 2 to 
50mm ("/16in to 2in) in width 
Some of the more 
specialized carving tools are 
availabie in fewer sizes 


BLADE SIZES AVAILABLE (INCHES ABOVE, MM BELOW} 


5 
HF Yas | Ye [he |e |S] lhe % [5h [3% |’ | 1 [14/14] 2 | 
&\c (2 |3|5]6/8 | 9 [11] 12| 06 | 18 | 22 | 25 | 32 | 38 | 50 | 
|_| 61 | pelelelelelelele! 
62 pelelelele| 


SEE ALSO ; 
How trees grow 


Drying wood 
Softwoods 18-28 
Hardwoods 29-55 
Stick chairs 
Sharpening stones 132-3 
Sharpening 134-7 


Punches 

Carvers punches make 
indentations in the work They 
are used to produce crisp 
patterns and textures. 


(Carver's mallet) 


(Chisel-head adze ) 


( Gouge-head dre 


(Carver's punches 


SHARPENING CARVING TOES oo scsssnseesneenene 


New carving tools are ground with bevelled cutting 
edges that require honing on a whetstone before they 
are ready for use. Honing a carving chisel or gouge not 
only produces a razor-sharp edge, it also rounds off the 
heel of each bevel so that the tool can cut into the 
wood from practically any angle. You need to resharpen 
carving tools at frequent intervals. 


Sharpening a carving chisel 
There is no secondary bevel honed on a carving chisel 
Instead, there's a smooth transition between the cutting edge 
and the shaft of the blade. The point where the bevel meets 
the full thicknessof the blade 
is known as the heel 

Hold the bevel flat on the 
stone. Draw the chisel back- 
wards while jowering the 
handle, then push forward 
and raise the handle to rub 
the cutting edge along the 
stone. Repeat this action until 
you have honed a sharp edge 
Polish with a strop 


Sharpening a parting tool 


Hone the two sides of a 
V-shape parting tool 
on a whetstone, like 
a pair of chisels. 
Then carefully radius 
the point where they 
meet, using a slipstone. Work 
the inner bevel with a knife-edge 
slipstone, Strop both the inner and outer 
bevels to produce a razor-Sharp edge 


CARVER‘S MALLET AND ADZES 


in addition to a range of specialized chisels and 
gouges, a woodcarver’s kit may include the 
following tools. 


Carver's mallet 


cutting across the grain or when working dense woods. 

The carver's mallet has a rounded cylindrical head, 
made from lignum vitae or beech, witha turned ash of 
beech handle. The rounded head allows the chisel to be 
struck from practically any angle 

Carver's mallets are made in a variety of diameters, 
from 75mm {3in) to 150mm (6in). These mallets are 
often specified by weight. A medium size/weight is 
adequate for most work. A large heavy mallet can be 
tiring to use for any length of time 


Adzes 

Carver's or sculptor’s adzes, which are short versions of 
the traditional carpenter's adzes, are wielded in one 
hand. Both chisel-head and gouge-head adzes are rriade. 
These tools are designed for the quick removal of waste 
when roughing out the work. The gouge type is 
particularly useful, not only for large-scale carving but 
also for hollowing out wood for bowls and for shaping 
the solid-wood seat boards of traditional stick chairs. 


Sharpening a gouge 

Hold a gouge at nght angles to the stone, with the ground 
bevel resting on the surface. Rub the tool back and forth 
along the stone, simultaneously rolling the blade from side 
to side, Introduce a rocking motion, by alternately raising and 
lowering the handle, to round over the bevel at the same 
time (1). Take care not to overnin the ends of the stone and 
damage the corners of the gouge. 


Honing the convex edge of a gouge raises a burr on the 
inside. which must be removed using a slipstone (2!- Wok 
the stone back and forth with a rocking motion to shape @ 
rounded shoulder behind the cutting edge. 

Finish by stropping 
the cutting edge on a 
strip of leather, Strop 
the outer bevel with a 
rolling motion; pull 
the inner bevel along 
the folded edge of a 
leather strap. For 
wider gouges, fold 
the strap over a 
curved edge that 
approximates the 
shape of the gouge 


WOOD FOR CARVIN 


cee tweeeneene Aon ee whee eee weed eee enme se emantossens 


Virtually any species of wood can be used for carving - its suitability being 
largely determined by the size and type of the carving, as well as availability 
and ease of working. ; : 

Wood for carving does not have to be new or ‘dressed’ stock, Discarded 
furniture, old wood reclaimed from buildings and driftwood found ona beach 
ze all suitable and may even suggest subjects for carving. 

Woodcarvers, even more than other woodworkers, tend to hoard all manner 


of wood - in their mind's eye, every piece is a carving waiting to be revealed. 


Workability Treating with PEG 


As arule, fine-textured straight-grained woods such as 
lime and jelUtong are easier to work than woods with 
coarse or interlocked grain. Generally, because of their 
close grain, hardwoods are preferable to softwoods. This 


Treating green wood with 
PEG (polyethylene glycol), 
a stabilizing agent that 
penetrates the wood’s 


structure, renders it ‘fully- 
seasoned’ in about 3 to6 
weeks. PEG 1000 's a 
water-soluble wax material, 
available from specialist 
wood suppliers 


makes them easier to work without splintering, both 

with and across the grain, Some softwoods — especially 
those that have a distinet difference in hardness between 
the earlywood and latewood ~ ean be difficult to cut 
cleanlv across the grain 


Colour and grain 
Both the colour and the figure of the wood contribute to 
the quality of a carving. For example, it would make 
sense to seject a hght-coloured wood such as lime for 
carving a potar bear, whereas a dark wood such as teak 
might be more appropriate for a brown bear 

Grain pattern may be used to advantage — and also to 
disadvantage. Stripy woods with a pronouneed figure can 
be effective for smooth forms where the lines will 
emphasize the contours. However, the bold linear pattern 
would be a distraction if a stripy wood was used for a 
portrait carving 

lf you intend to paint a carving, you may decide to use 
a relatively cheap featureless wood that 1s easy to work — 
rather than a more attractive timber that would benefit 
from aclear finish 


Peregrine falcon 
The bird’s plumage is suggested 
by the stripy figure of the wood 


Using dry or wet wood 
Because it has a high moisture content, newly cut or 
‘green’ wood shrinks as it dries. Logs or large sections of 
timber tend to shrink unevenly, making the wood split 

The only way to ensure that a carving will not split at 
some time in the future ts to use well-seasoned wood 
However, it ig not always easy to find large sections of 
seasoned timber. If you have acquired logs from a 
recently felled tree, cutting them in half or into quarters 
will help the wood to season more evenly 

If you wish, you can use wood in its green state rather 
than wait years for it to season. You run the risk of the 
fimshed piece splitting as the wood dries Out - but that 
can be aesthetically pleasing if |t 1s anticipated and 
allowed for from the beginning 

Narrow symmetrical carvings are less likely to split. 
Consequently, if you hollow out thicker sections, leaving 
relatively thin wails, the wood will dry out more evenly 

To reduce Splitting when carving wet wood. work 
quickly and keep the wood covered with a sealed 
Plastic bag between sessions 


The fool 

Lime is an excellent hardwood 
for rendering fine details with 
thin sections. 


HOLDING THE WORK | 


SEE ALSO 


Cramps 150-2 PAE N eRe e easton eeewenenee esse eH EES EEF EERE BEESEESTSOSESSSOEESYSEEEEESELSHSTSOEES SEER SESEHEERESESEEEELEESESESEOSUET CERO HESS wee e yyy, Ohi seey 
End vice 234 

Workbenches 234-5 Woodcarvers use extremely sharp tools - so, both for accuracy and for safety, it is vital 

Holdfast 235 that the workpiece is held securely. The method you adopt for holding the wood 

Relief carving 301 depends to a large extent on the size and shape of the workpiece. You can choose 

Chip carving 303-4 from a variety of factory-made vices and cramps of, in some cases, make your own. 


The workbench Pivoting clamp Bench stops 


You can work on carvings on a traditional woodworking When carving in the round, Convenient for holding Jong 
bench or ona special carver's stand. Whatever you use you need to be abie to alter flat workpieces ona cabinet- 
must provide a secure and solid surface at a comfortable the angle of the work maker's workbench, these 
working height. quickly and easily. A Metal stoPs are used in 

For carving in the round, the base of the workpiece woodcarving clamp allows conjunction with an integral 
should be at or slightly below elbow level, so you can you to lock the workpiece end vice, which provides the 
manipulate a mallet and chisel at a variety of angles securely in virtually any Clamping force. 
When working on a shallow workpiece, such as a mirror position. The pivoting clamp 
or picture frame, it’s usually best to clamp it to a head can be fitted with 
workbench — whieh provides a relatively wide flat surface _— different-sized faceplates, to 
that's strong enough fos you to bear down on with suit the size of the work, 


Carving chiseis and gouges. For certain chip-carving 
techniques, however, the piece is best worked on your 
lap, your bare hands being the only ‘clamping device’ 
required. Uitimately, the best way to hold the work is the 
way that is safest and most convenient 

A standard woodworking bench vice Is not really 
suitable for holding woodcarvings — but it can serve to 
hold a sash cramp, which in turn ts 
used to hold a cabriole leg or 
similarly shaped workpiece 


Carver's vice 

A special carver’s vice (or : 
‘chops’) is similar in (Pivoting clamp | 
principle to an engineer's 
vice but is made of 

wood. Also, the jaws are 
deeper and are lined with 
cork or leather to protect 
the work. The vice Is 
225mm (9in) high— 
which brings the work up 
to a comfortable working 
height when the vice is 
fitted to a standard 
woodworking bench 


A traditional woodworking bench provides ideal suppo:t for flat workpieces 


Bench holdfast 

Aholdfast is useful for 
holding flat workpieces 
securely on the surface ofa 
pench. Always place @ 
softening block of waste 
wood between the cramp 
head and the work 


Engineer's vice 

A metalworking vice can be 
employed for woodcarving, 
provided you insert ‘soft 
jaws’ to prevent the metal 
marking the wood 
Alternatively, you can use 
the vice to grip a piece of 
the work that will eventually 
be cut off. You will find that 
a metalworking vice 
designed to swivel on its 
base is the most versatile 
for carving 


Pattem-maker's vice 

In effect, this is a metal version 
Of the carver's vice. Its large 
wood-faced jaws can pivot to 
hold shaped blocks 


Cavers bench screw 

This device 1s used to hold 
blocks of wood firmly ona 
carvers stand or bench. ts 
threaded point is screwed into 
the base of the woad, then the 
shaft 1s passed through a hole 
in the bench and clamped with 
a large wing nut. 


Carver's stand 

A carver’s stand is ideal for 
carving in the round, since it 
allows the work to be 
approached from any direction 

A traditional wooden stand is 
constructed with three or four 
heavy splayed legs, to provide a 
stable base. The thick top is 
drilled to receive a carvers screw 
ar other holding device. A bottom 
shelf or rack can be loaded with 
weights for additional stability. 


SEE ALSO 
Wood grain 
Marking gauges - 
Chisels and gouges 
Carver's mallet 
Punches 


15 
108-9 
294-5 
296 
296 


CARVING TECHNIQUES 
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The principal forms of woodcarving are relief carving and carving in the round. A 
relief carving is intended to be viewed from one side only, and so is nearly always 
carved from a flat board or relatively thin stock. Whether a carving is classified as 
low-relief or high-relief depends on the thickness of the wood and the degree to 
which the background is cut away. The technique is used for embellishing furniture 
and wall panels, and also for creating works of art. A carving in the round, which is 
fully three-dimensional, is perhaps the most challenging form of carving since it 


requires a well-developed sense of form. 


MANIPULATING THE TOOLS sss 
The way you handle and manipulate the basic tools is 
very similar for both relief carving and carving in the 
round. Carving is a craft that draws upon natural skills. 
Coordination between hand and eye, a sense of 
propostion, the interpretation of materials and texture, 
and a feel for natural line all contribute to make a fine 
carving. Holding the tools properiy is the first step. The 
way carving chisels and gouges are handled depends 
on the type and size of the project, the hardness of the 
wood, and the type of cut being made. 


Paring cuts 
Paring cuts are made with both hands on the tool. 
Generally, the handle ts held in the hand used for wnting 
However, it is worth learning to work the tools with either 
hand. as It’s often easier to change hands rather than turn 
the wood round 

Assuming you are right-handed, hold the handle in your 
tight hand with your forefinger along or in line with the 
blade. The end of the handle will automatically fall on the 
centre of your palm, giving you good contro! over the tool 
The left hand rests on the wood and is used to provide 
resistance to the thrust from the right hand. The left hand 
also helps guide the blade. The amount of resistance applied 
to the blade controls the speed of the cut 

For a heavy cut, place the forefinger of your right hand on 
top of the blade and gnp the blade tn the fist of your left 
hand (1}. For lighter cuts, pinch the blade between your left 
forefinger and thumb (2} 


When making vertical cuts, 
grip the handle in your fist 
and place your thumb on the 
top end of the handle. Guide 
and control the blade with 
the thumb and forefinger of 
the left hand, the side of 
which is planted firmly on 
the surface of the work (3) 


Using a mallet 
When earving with a mallet. assuming you are right-hande 
the chisel or gouge is held in the left hand and the right hand 
is used to drive the mallet. Gnp the lower two-thirds of the 
clusel or gouge handle, with the top face of the blade in the 
same plane as the front of your fotded hand (4). |n this way 
you can change the angle of the cut by rotating your Wiist, 
without changing your gnp 
on the tool. 

Use the mallet to apply 
short sharp blows to the 
tool. With practice you will 
sense the correct angle for 
the cutting edge and wil be 
able to judge how much 
force is required. 


Reading wood grain 
Woodcarving differs from other methods of cutting waod in 
that the slicing cuts are generally made aeross the grain. 
especially when using gouges for roughing-out the shape. 
Provided the too! is razorsharp, a controlled elean cut is 
possible and the relatively deep cut won't tear into the wood 
-— which can easily happen when working with the grain. 
Invariably, the wood 's cut from all angles at some point 
the work. Study the grain and make the cuts in the direction 
which ts least likely to tear the fibres. The quality of the cut 
will be your best guide Smoath.cut 
A cut gouged diagonally across the 5 Ko 
fibres produces a groove which Is Rough cut 
clean-cut on one side and a rougher 
cut on the other, 
where it runs 
against the < 
grain (5). Similarly, 
when carving wild- 
grain timber, a smoother cut results 
when you drive the blade in the general 
direction of the grain. This may mean changing | 
the direction of cut, according to the prevallingdi "este" 
of the grain (6). Take shallow cuts, to minirnize tearing 


To achieve an understanding of the way something 
looks in three-dimensions takes practice, and is 
best achieved by making drawings. 


Even when drawings are not used as subjects in 
themselves, they can help you to see how surfaces, 
textures and forms relate. With this knowledge. you 
will find it easier to visualize how the shapes should 
look when you come to make a carving. 


RELIEF CARVING 
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ief carving exploits the play of light and shade to expr. 
a wets contrasting and dramatic are the StWGt ebtiah fonts ei Pie 
introduction to woodcarving — you will leam how to use many of the basic carving tools, 
and arelief is easier to visualize than a fully three-dimensional carving. It also has the 
advantage of being economic in the use of matenal, and you can use a conventional bench 


without specialized holding equipment. 


Setting out the design 

The first step IS to make an accurate full-size working 
drawing of your proposed carving The example shown here 
is an Ornamental letter that includes both geometric and 
naturalistic forms. If you are working from a reference that is 
notthe actual Size, either scale it up or down using the gnd 
method (see below right) or use a photecopying maehine or 
computer to enlarge or reduce the image. Tape the design to 
the wood and, using carbon paper, trace it onto the surface 
Mark the ground line (the depth of the relief) on the edge of 
the wood, using a marking gauge set to 18mm (*/ain) 


Cutting the background 
Start by cutting round the 
design with a Parting too! or 
deep gouge. Make the cut 
about 3mm (Vain) from the 
fener (4), taking grain 
direction inte consideration 
Next, remove the waste 
down to within 2mm 
Wisin) of the ground line 
USing a No8 or No9 gouge 
about 18mm (3/4 in) wide, 
Cut acrogs the grain (2) 


‘Setting in’ follows the work of rough grounding. Using a 
chisel, or gouges of appropriate curvature, trim the 
edges of the design vertically (3). Do not cut too deeply, 
or the cuts may show after you have finished the overall 
ground area 

Finish the grounding work with a wide shallow gouge 
such as a 25mm (1in) No3. then use a spoon-bent gouge 
to hollow out the centre of the letter (4). Either leave the 
subtle tool marks or level the surface further with a 
chisel, as you prefer 

Now repeat the procedure to reduce the level of the 


standing proud 


Modelling 
Draw the border lines, following the perimeter of the 
letter, and cut a shallow V-groove along them, using a 
parting tool, Shape the convex surface between the 
lines with a chisel (5), Then smooth It with an inverted 
gouge that suits the curve 

‘Bosting in’ (roughly cutting) the shape of the feaves 
now follows. Start with a gouge — use a spoon-bent 
gouge for relatively tight curves. Shape the tips of the 
curled leaves. Form the contoured shapes of the leaves 
with long sweeping cuts (6), then use a parting tool to 
add the veins. Undercut the curled leaf tips to make 
them appear thinner at the edges 

Add the decorative lines within the letter shape, 
again using a parting tool. Punch the ‘spot’ details 
before cutting the decorative lines broken by the dots 


USING SCALED GRIDS 


Drawing a scaled grid over your reference 
enables you to enlarge it accurately. 


Draw vertical and horizontal grid lines, say 6mm 
(Vain) apart. on a tracing of your reference, Aiso 
draw a 24mm (tin) grid on plain paper. This will 

give you a fourtimes enlargement — but you can 


make grids, and therefore the scale, any size 
suitable for your project. Copy the shapes onto 
the larger grid — following the lines of your 
original tracing, Having compieted your 
entargement, you can make corrections by hand 
or with drawing Instruments 


letter's face by 9mm Pein), leaving the uncut foliage 
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Enlarging drawings 301 


1 2 3 


CARVING IN THE ROUND 
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This type of carving can be challenging, because it requires an appreciation of 
aesthetics in addition to well-developed craft skills. The subject matter can be 
naturalistic or abstract, the concept being dictated by the carver's inclination and 
sometimes by the natural features of the wood. Carvings that are deeply undercut or 
pierced, leaving thin weak sections, can be especially difficult for the beginner. Simple 
solid shapes are easier to execute successfully while you are developing the techniques. 


Setting out the work 

For some, carving in the round is a matter of selecting and 
setting up a block of wood and cutting into it, allowing the 
shape of the carving to evolve as the wood is cut away 


However, this ean be a hit-and-miss process. Until you are an 


experienced carver, it is better to prepare an accurate 
drawing and mark guide lines on the block before you start 

Hands. make an interesting subject for carving in the 
round — a clenched fist is illustrated here as an example. You 
can make studies of your own hands, trying out more 
complex poses as you progress 

Prepare actual-size side and front views of your intended 
carving. A rear view and plan are also helpful. You can base 
the drawings on your own reference photographs, ideally 
taken from four sides. Photographs reproduce the effects of 
perspective, so those parts furthest from the camera will 
appear relatively small and you will have to adjust any 
foreshortening in your drawings. Use the grid method to 
enlarge the image as required 

Using carbon paper, transfer the side and front views to 
adjacent sides of a block of wood that will just contain the 
overall shape (1) — but leave some waste at the base of the 
Carving, to give you something to clamp in the vice. 


Initial shaping 
The bulk of the waste can be carved away, but it is quicker 
to use either a handsaw or a machine saw first. With a 
handsaw, make a series of straight cuts down to the outline, 
working from each face {2). Chop away the waste with a 
chisel, leaving a roughly shaped block with square comers. 
Alternatively, cut around the marked profiles with a band 
saw. Cut the side view first, then temporanly nail or tape the 
waste offcuts back in position (3) This retains the lines for 
Cutting the front view. Make sure any nails are dnven into 
waste material only and are kept clear of the proposed 
sawcuts, then cut around the front-view outline The roughly 
shaped block is now ready for carving 


Rough shaping 

With the wood held firmly, start to rough in the shape by 
cutting away the square corners, using a gouge and mallet 
and working across the grain (4) 

Using a shallow gouge, shape the planes formed by the 
folded fingers. Cut into the block where the fingers meetthe 
palm and where the holiow between the forefinger and 
thumb will be (5). As you work. keep looking at the shapes 
from every angle 


Carvings in the round can be carved with an 
integral base or mounted on a separate one, as 


appropnate, 


Consider the shape 
and size of the 
base Carefully 

An attractive 
mounting will 
enhance the 
appeatance of the 
carnng, The mount 
canbe made from 
a contrasting wood 
or another 

material, such as 
marble. Screw the 
base to the 

carving, or glue it 
using dowel pegs 


This cawed jester is 
poised on a polyhedral 
onyx base 


Modelling 
Form the rounded knuckles and fingers by paring the wood 
with a gouge and chisel. Then, using small chisels and 
gouges. refine the shapes of the fingers and thumb and 
mcise the knuckle creases, folds of flesh and fingemails (6) 
The degree to which you smooth the wood is 2 matter of 
choice. You can either retain the tool marks or smooth the 
surface, using rifflers and fine abrasive paper, Finish the 
wood with a clear sealer, then apply a wax polish. 
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é A good knife has a short 
: stiff blade with a well- 

: shaped handle that fits 

: comfortably in the palm 
! of the hand. 


: Chip-carving knives are 

: made with a variety of 

: blade shapes. But it is not 
? necessary to havea 

: complete set, since you 

? Can make most cuts with 

: just two types — a Cutting 

: knife and a stab knife 


A Cutting knife usually 


i has a straight cutting edge 
? and is used for removing 

? wood chips, while a stab 

? knife has a sharpened 

? skewed end, which is 

? driven into the wood to 

? make short cuts and 

? decorative patterns 


Start with these two 


: knives and try using other 
? types if you find your 

? technique is not producing 
? the required clean cuts. 


In addition to the knives, 


? you will need arule, a 

? sharp Grade B pencil, a 

:? pair of compasses and a 
? try square for setting out 
? your designs 


: Sharpening chip- 

: carving knives 

? Place a straight cutting 

: knife on a whetstone, with 
i its Cutting edge held ata 
? shallow angle to the 

? surface of the stone. Rub 
: the blade back and forth 
? along the stone, keeping 
: the entire cutting edge in 
: contact with the surface, 
: Turn the knife over and 

? hone the other side. 

? Repeat the process ona 
: finer stone. 


Sharpen a stab knife ina 


; similar way, but hold the 

? cutting edge at about 30 
degrees Co the stone 

i Finally, polish each tool toa 
: razorsharp Cutting edge on 
? a leather strop. 


CHIP CARVING 


: Chip carving is a traditional craft, based on a series of shallow cuts that 
: combine to make regular geometric pattems. You can create a form of chip 
: carving with chisels and gouges, but skilled exponents use special chip- 
: carving knives. 


Honing a knife blade 


When sharpening a chip-carving knife, hold the blade at right 
angles to the whetstone 


SEE ALSO 
Holding the work 298-9 
Chip-carving knives 303 


For faceted cuts, hold the 
knife at a constant angle 


remove the waste 


incised lines are used to define the edges of 
border pattems. Carve a border line by making 
two cuts to form a V-groove. 


Your first cut should slope away from the design: 
pul) the blade through the wood and follow the 
line accurately by tooking just ahead of the blade. 
Turn the work round and make a similar cut to 


Marking out CARVING BORDERS 
Chip carving is generally based on geometric shapes, 


although free-form chip carving is also done Decorative border designs 
You can set out your design on paper and then transfer it are typically based on 

to the surface of the work, or draw on the workpiece ttself equilateral or right-angle 
Many pencil lines will remain after the carving is triangles. 


completed and can be removed later, using a pencil eraser. If 
you try to sand them away you may damage the crisp edges 


of your carving Cutting sloping triangles 
Mark out the pattern of 
Holding the knives tnangles, using a pair of 
You Can use a Cutting knife to cut Into the work vertically, or compasses (1} 
hold it at an angle to make a sloping cut. A faceted chip cut Hold your cutting knife 
is made by holding the knife at a constant 45-degree angle on one side of a triangle, 
Three basic cuts are made with the cutting knife: you with its point at the apex. 
make the first two with a pulling action, and the third by Press the point straight 
pushing the blade away from you, Use your thumb or hand down into the wood toa 
as a fulcrum when making curved cuts. depth of about 3mm {!/sin) 
Hold a stab knife vertically and push it into the surface to and then, keeping the 
make short straight cuts or wedge-shaped indentations. blade upright, pull the 


knife towards you (2) until 
the point of the biade 
emerges at the base of 
the triangte. Repeat the 
cut on the other side of 
the triangle 

With the blade held at a 
shallow angle, slice along 
the base of the triangle to 
remove the chip of wood {3). 
Repeat these cuts to 
complete the border pattern, 


Cutting faceted triangles 
To cut a border of shallow 
faceted triangles, first 
mark out a series of 
squares and draw tn the 
diagonals 

Draw the knife blade 
towards you, pressing 
down into the wood /4}, 
then pull out to the surface 
Angled cut (pushed) Stab-knife cut again as you reach the 
opposite corner of the 
trangie. Repeat the same 
cut on alternate squares 

Turn the work round and 
make similar cuts in the 
adjacent squares, but this 
time pushing the knife 
away from you (5). 

Now revert to the first 
cutting action and cut 
along the base line (6) 

As you proceed with 
Cutting the border, hold 
the blade at a consistent 
angie, so that the euts 
meet at a point in the 
centre of every triangle 


CHAPTER ELEVEN 


FINISHING WOOD 


Applying a finish is the final and arguably the most 
rewarding stage in any woodworking project. But 
finishing also has a practical purpose: to protect the 
wood and keep it clean. When selecting a finish, you 
therefore need to consider how a particular piece will 
be used, as well as how it will look. if, for example, it 
is likely to be subjected to hard wear, choose a 
varnish or lacquer rather than French polish — which 
is more vulnerable and so better suited to items that 
are handled or used less often. Another important 
consideration is the texture of the wood. For 
smooth-textured hardwoods, such as mahogany and 
walnut, French polish gives the finest finish. Open- 
grain timbers such as oak, on the other hand, look 
better with an oil or wax finish that penetrates the 
grain without forming a thick surface coating, 


PREPARING THE SURFACE 


SEE ALSO 


Dovetail saws 1 1 3 PUTS OR ODER DOC OSL UO DSO OSEEHEDETE SEEDS ENSTOESOESESSORSEESESESESHEDOSOSSOUSSOREGONEDSSSOSSSESSOOSOPVESOPOSISSSETOSSSES OSS OS Cae sees siuE LED 
Cabinet scrapers 140-1 

Sanding by hand 310-11 Although a good-quality paint may obliterate minor imperfections, a coat of varnish 

Wood stains 313 or lacquer won't improve the appearance of wood that has been inadequately 

French polish 316-19 prepared. The very first application of a clear finish emphasizes even minor flaws that 

Cold-cure lacquer 321 were practically undetectable. You can't always be sure that a batch of timber will be 

Wax polish 330-1 completely fauttiess, especially when buying wood that's in short supply, so you will 


occasionally need to fill or patch a few cracks and holes before sanding to a smooth 
finish. Various materials and techniques may be used, depending on the dimensions 
of the crack or hole and on the type of finish you intend to apply. 


Wax sticks 

Ideal for plugging small 
wormholes, filling sticks are 
made from camauba wax 
mixed with pigments and 
resins, They are suitable for 
bare wood that is to be 
Frendypolished or waxed, 


Wood stopper Shellac sticks 

Traditional filler made from wood dust mixed with glue _ Sticks of solidified shellac for melting into holes in the wood 

still has its uses, but most wood finishers prefer to or building up broken mouldings are made in various colours 

employ commercially prepared stopper {wood putty) Shellac can be used as a stopper before applying most 

for filling gaps and indentations finishes, but may prevent cold-cure lacquer from curing 
Most stoppers are sold as a thick one-part paste in 

tubes or small cans. They may be formulated for 

interior or for exterior woodwork. Although they set 


Celtulose filler for paintwork 
When preparing wood for painting, you can use stopper or 


hard, they remain slightly flexible in order to absorb 
any movement due to the timber shnnking or 
expanding. Once set, they can be planed, sanded and 
drilled along with the surrounding wood 

Catalysed two-part stoppers, which are intended 
pnmanly for larger repairs, set even harder than the 
standard pastes. Take care not to overfill — or you may 
find yourself using up a great deal of sandpaper just to 
achieve a flush surface. Use a two-part stopper if you 
want to build up an edge or a broken comer. 

To keep wood stopper in usable 


( Stopper 


ordinary decoratos’s 
cellulose filler to fill smalt 
holes and cracks 

Supplied ready-made in 
tubs oras a dry powder for 
mixing with water, cellulose 
filler is applied and sanded 
flush the same way as 
wood stopper. 


but most finishes will not 
dry or set when applied over 
wax. However, you can 
safely fill holes in previously 
lacquered or varnished 
surfaces. 

Wax sticks are made ina 
range of colours. If 
necessary, to match a 
specific colour, cut pieces of 
wax from different sticks 


and blend them with 
the tip of a warm 
soldering iron 

Special soft-wax 
Crayons are made for 
retouching scratches (ri 
polished suifaces 


condition, replace the lid or screw cap 
as soon as you have taken enough 
for your requirements. 


(Wax filling sticks ) 


‘Shellac sticks = 
(Erecvic soldering iron) 


Flexible filing knife ) 


COLOURING STOPPER TO MATCH 
Stoppers are made in a range of colours to resemble common wood species, but in 
order to match the colour of a particular workpiece exactly you may have to modify 
the colour of the stopper. For test purposes, apply stain and a coat of finish to an 
offcut of the same wood. 


Modifying the colour 
Select a stopper that resembles the lightest background 
cofour of the wood and, using a white ceramic tile as a 
palette, add compatible wood dye one drop at a time. Blend 
the dye into the putty with a filling knife to achieve the 
required tone. Mix a colour that is slightly darker than your 
test piece, as the stopper will be a shade lighter when dry 
Alternatively, add powdered pigments to colour the 
stopper, plus a drop of compatible solvent if the paste 
becomes too stiff 


work SV stematically when prepating or repaiting wood 
surtaces ~ fill the larger holes and cracks before moving 
on to scrape or sand out minor blemishes. Always 

work ina warm, clean and well-lit environment. 


Using wood stopper 
Make sure the wood ‘s clean and dry. Using a flexible filling 
knife, press Stopper into the indentations or Cracks (1) — 
leaving the filler very sightly raised, for sanding flush once it 
has set. Filt deep holes in stages, allowing the stopper to 
harden between applications 

Piug deep knotholes with solid wood. When the glue has 
set, fillgaps around the patch with stopper (2) 


Using wax filling sticks 
Cut off a piece of wax and 
put it on a radiator to soften 
Using a knife, press wax into 
the holes. As soon as it 
hardens, scrape the repair 
flush with an old credit card. 
Fold a piece of sandpaper, 
and use the paper baeking to 
bumish the repair (4) 


Filling with shellac 

Use a soldenng iron to melt 
the tp of a shellac stick, 
allowing the shellac to dnp 
into the hole (3), While it is 
still soft, press the shellac 
flat with a wood chisel 
dipped in water. As soon as 
the filler hardens, pare it 
flush wth a sharp chisel. 


ttis best to fill a wide crack with a sliver of timber or 
veneer ~ rather than relying on stopper, which could fall 
out. Dead knots and holes that are too large to fill 
Successfully can be cut out and patched with solid wood. 
Diamond-shape patches tend to blend in well. 


Cutting a diamond-shape patch 
Select and cut out a diamond-shape patch from wood that 
Matches the workpiece, both in grain pattern and colour. 
Plane a shallow bevel on all four edges of the patch 

Hold the patch over the knothole and drawround it with a 
pencil (1), then chisel out a tapered recess. Having applied 
Glue to the patch, use a hammer and block af wood to tap 
the patch into the recess {2}. Clean off excess adhesive with 
adamp cloth and leave the glue to harden, then plane flush. 


1 


Filling cracks with veneer 
You wouldn't normally buy 
Split timber, but if you are 
refinishing an ald table top or 
cabinet you may need to 
fepatr wood that is split 

Enlarge a tapered crack 
with the tip of a dovetail saw 
{3} until the crack is wide 
enough to accommodate a 
strip of glued veneer When 
the glue has set, plane the 
repair flush 


Filling with a tapered lath 
To patch a wide crack or an 
open joint in a solid-wood 
panel, cut a lath from 
matching timber and plane a 
shallow bevel along both 
sides. Scrape any dirt and 
old wax polish from the 
crack, then tap the glued lath in piace with a hammer and 
block of wood (4). Piane the lath flush after the glue has set 


Removing patches of dried glue 
When gluing joints and repairs, always clean excess 
adhesive from the surface of the wood, using a cloth 
moistened w:th warm water. {f you let the excess glue set 
hard, it will seal the wood and show as pale patches after 
staining or polishing 

Use a cabinet scraper to remove any spots of hardened 
glue before finishing 


Raising dents 

A misplaced hammer bjow can 
feave an unsightly dent in an 
otherwise perfect surface. Laya 
damp cloth over the dent and 
apply the tip of a soldering iron 
to the spot. The steam 
generated causes the wood 
fibres to expand rapidly. Let the 
wood dry out thoroughly, then 
sand it smooth 
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Whether you use wood putty, shellac or solid wood 
to fill holes and cracks, it is often difficult to match 
colour and grain pattem exactly. Apply a single coat 


of the surrounding wood. 


to the repair 

It is cosvenient to use artist's of paints thinned with 
white spirit, but professional retouchers mix powdered 
pigments — available from most suppliers of wood 


with meths ‘f it becomes too viscous. A white tile or a 
piece of glass makes an ideal palette for mixing colours 


Painting the background colour 

Using a pointed artist's paintbrush, mix pigments and 
shellac to approximate the palest background colour of 
the surrounding grain. Seal the wood, then copy the 


the paintwork as thin as possible. 


Touching in darker grain 
Paint in the darker flecks of grainin a similar way (2), 
softening and blending the edges to mimic the actual 


another coat or two of finish. If you are using French 
polish, apply st lightly to avoid smudging your repair. 
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of finish to see how the filling will react. ff your repair 
is still noticeable, paint it to simulate the appearance 


Only an expert can copy grain pattern perfectly — but your 
aim is to fool the eye so that it is not automatically drawn 


finishes — with transparent shellac polish. Thin the polish 


linear pattern across the patch (1), extending your painted 
grain onto the wood to blur the outline of the repair. Keep 


figure. Let the shellac dry thoroughly, then protect it with 


SEE ALSO 


Man-made boards §4-8 


Power sanders 183-6 
Sanding by hand 310 
Wax polish 330-1 
Dil finish 332 


¢ Storing abrasives 

Wrap sandpaper and abrasive 
cloths in plastic, to protect them 
from damp or hurd conditions 
Store sheets flat, and don’ let the 
abrasive surfaces rub together. 


SANDING WOOD 


You need to bring the surfaces of a workpiece to as near-perfect a finish as possible before 
applying a clear finish. Smoothing wood with abrasives is the usual way to obtain the 
desired result. But this is not the only role of abrasives. Each coat of finish has to be 
rubbed over lightly to remove specks of dust and other debris that become embedded as 
the finish sets. 

Although sandpaper as such is no longer manufactured, the tem is still used to describe 
all fonns of abrasive and we still talk about ‘sanding’ wood. Most abrasives are now 
manufactured using synthetic materials that are far superior to the sandpaper of old. 


The structure of modem abrasives 

Abrasives for woodworking are produced by gluing irregular 
particles of natural or synthetic grit to a backing sheet, usually 
made of paper or cloth. The rate at which the abrasive wears 
away the wood depends on several factors — the size of the 
Particles and the ability of the material to retain its cutting 
edges, the degree to which the sandpaper can resist getting 
clogged with wood dust and strcky resins, and the quality of 
the bond between the grit and the backing 


1 Paper-backed and cloth-backed rolls 
Economical and ideal for sanding turned legs and spindles 


2 Slashed cloths 
Can be crumpled in the hand and applied to work on 
the lathe 


3 Velour-backed strips 
Peel-aff strips for use with sanding blocks and power sanders 


4 Foam-backed pads 
Flexi ble pads follow the contours of a workpiece 


5 Non-woven pads 
Nylon-fibre pads impregnated with 
abrasive material 


6 Standard-size sheets 
Sandpaper or cloth sheets 
measure 280 x 230mm (71 x Gin) 
7 Flexible-foam pads 
{deal for sanding mouldings 


¢ icating silicon carbide) 
Self-lubricating silicon cardia’, 


ABRASIVE MATERIALS ooo ee ee 
Lia trah fied bh testhlkreet tm Dove pied: 
Aluminium oxde is used. to manufacture 
many abrasive products for sanding by 
hand and with power tools. Available in 4 
number of different colours, it is especially Suitable for 
bringing dense hardwoods to a fine finish 


Which abrasives you select for a particular job will 
depend on their relative costs and the nature of the 
material you are finishing. 


Crushed glass 

Glass is used to make inexpensive abrasive paper, intended 
primarily for sanding softwoed that is to be painted. Glass 
\s fairly soft and wears rapidly. Glasspaper can be 
recognized easily by its sand-like colour 


Silicon carbide 

This ts the hardest and most expensive woodworking 
abrasive. It is an excellent material for sanding hardwoods, 
MDF and chipboard, but its most frequent use 's for 
rubbing down between coats of paint or varnish. Water 'S 
used as a lubricant with black to dark-grey ‘wetand-dry 
paper. A pale-grey self-iubricating paper is available for 
rubbing down finishes that would be harmed by water 


Garnet 

When crushed, garnet produces relatively hard particles 
with sharp cutting edges. This natural mineral has the 
added advantage that the grains tend to fracture before 
they beeome dull, presenting fresh cutting edges — so they 
are, in effect, self-sharpening, Reddish-brown. garnet paper 
is used for sanding both softwoods and hardwoods 


BACKING MATERIALS oo ccssssssisternentersneneenatnsene weight paper is perhaps better for wrapping round a sanding 


block. Thicker papers 
The backing is basically nothing more than a vehicle DEP erate Uied With Bowe. senders 


that carries the grit to the work, Nevertheless, the 
hoice of backing material can be crucial to the 
performance of the abrasive. 


Cloth (woven-textile) 

This flexible backing is very tough and durable. You can 
crease a good cloth backing without it Cracking, splitting or 
shedding its grit. Cloth makes ideal belts for power sanders 


Paper , ‘ 
Available in a range of thicknesses or ‘weights’, paper is the 


cheapest backing material used in the manufacture of 
woodworking abrasives. Flexible lightweight papers 
are ideal for sanding by hand, although a medium- 


Non-woven nylon fibre 
Nylon-fibre pads impregnated with aluminium-oxide or silicon- 
carbide grains are ideal for rubbing down finishes and for 
applying wax polish and oil, Because it does not tust, nylon 
fibre is frequently used for applying water-based products. {t 
'S also Safe to use On Oak, which is prone to Staining when 
Particles of stee| wool get Caught In its open grain 

The abrasive extends throughout the thickness of the pad, 
So fresh abrasive is exposed as the fibres get worn away 


Aluminium oxide 


Foamed plastic 
This serves as a secondary backing when you need to spread 
even pressure over a contoured surface. 


The bond- the method of gluing abrasives to the 
backing - plays a vital role. Besides ensuring that the 


abrasive paper or cloth. 


As the abrasive particles are embedded in the first 
(‘maker’) coat of adhesive, an electrostatic charge orients 
the grains so they stand perpendicutar to the backing, with 
their sharp cutting edges uppermost. A second !ayer of 
adhesive, known as the ‘size coat’, is sprayed onto the 
abrasive to anchor the grains and provide lateral support 

Animal glue is used when flexibility is a requirement 
Resin, on the other hand, Is heat-resistant, which makes It 
ideal for power sanding. Because it is waterproof, resin is 
also used for the manufacture of wet-and-dry papers 


Additives 

Antistatic additives in the size coat reduce clogging 
dramatically and increase the efficiency of dust extractors 
Thts leads toa decrease in dust deposits both on the work 
itself and on power toois and surrounding surfaces 


Crushed glass 


act as dry Jubricants for abrasives used to rub down Coats 
of hard finish. 


-—— 


SANDPAPER GRADES 
Extra coarse 


Sandpapers are graded according to particle size 


grit stays put, it contributes to the characteristics of an 


Stearate (a powdered soap) and other chemical additives 


and categorized as extra-fine, fine, medium, coarse 
and extra-coarse. Each category is subdivided by 
number in case you need to work through a series 
of precisely graded abrasives. 


Coarse 


| 


Medium 


Fs 
S 


The different grading systems in operation make exact 180 5/0 
fomparison impossible — but, as the chart demonstrates, Fine SS: Sa See 
you can safely assume that 240 70 
generally the higher the 280 8/0 
number the finer Extra-fine 320 
the grit 360 ra 
eee ee ee 
500 - 


Size coat 


Abrasive grain 


Maker coat 


Backing 


Closed or open coat 
Sandpapers are also 
categorized aceording to the 
density of grit. 

A closed-coat sandpaper, 
which has densely packed 
abrasive grains, cuts 
relatively quickly because it 
has so many cutting edges 
in any given area 

An open-coat saridpaper 
has larger spaces between 
the grains, which reduces 
clogging, making it more 
suitable for resinous 
softwoods 


SEE ALSO — 

Power sanders 183-6 
Abrasive matenals 308-9 
Applying stains 314-15 


French polish 316-19 


Tearing sandpaper 

fo ida sheet of sandpaper over the 
edge of a bench, and tear it mto 
Strips that fit your sanding block 
Wrap ene of the strips round the 
sole of the block, and grip the 
sides with fingers and thumb 


SANDING BY HAND oo csssnnmnnnnnnn 
Most woodworkers use power sanding during the early 
stages of preparing a workpiece, but hand sanding is 
usually necessary at some point, especially if the work 
includes mouldings. You can, of course, do the whole 
thing by hand - it just takes longer. 


Aiways sand parallel to the grain, working from coarser to 
finer grits so that each application removes the scratches left 
by the previous paper or cloth 

You will find it easier to sand most components before 
assembly —but take care not to round over the shoulders of 
joints or create a slack fit by removing too much wood 
Restoring old furniture presents additional problems, such as 
sanding up to cerners and possibly sanding cross grain where 
one component meets another. 


SANDING BLOCKS 


it‘s much easier to sand a flat surface evenly if 

you wrap a piece of abrasive paper round a 
sanding block. You can make your own from an 
off cut of wood with a piece of cork tile glued to 
the underside — but this is hardly worth the 
trouble when factory-made cork or rubber sanding 
blocks are so cheap. 


Most blocks are designed to be wrapped with a piece 
of sandpaper torn from a standard sheet, but you can 
buy sanding blocks that take ready-cut self-adhesive or 
velourbacked strips of abrasive, which you peel off 
when they need to be repiaced. Double-sided blocks 
are made with firm plastic foam on one side, for 
sanding flat surfaces; and a softer sponge on the 
reverse, for mouldings and curved profiles. 


Sanding flat surfaces 

Stand beside the bencti, so that you can rub your sanding 

blockin straight strokes paraltel with the grain. Sweeping 

your arm in an arc tends to leave cross-grain scratches 
Cover the surface evenly, keeping the block flat on the 

wood at all times — especially as you approach the edges of 

the work, or you may inadvertently round over sharp corners, 


Sanding end grain 

Before Sanding end grain, stroke it with your fingers to 
determine the direction of the fibres. It will feel smoother (n 
one direction than the other. To achieve the best finish, sa 
in the smoothest direction ; 


Sanding small items 

It is impossible to clamp and 
sand sma! items using 
conventional methods 
Instead, glue a sheet of 
sandpaper face-up on a flat 
board and rub the workpiece 
across the abrasive 


Sanding edges : 

It 1s particularly difficult to retain sharp corners when atl 
narrow edges. To keep your sanding block level, clampthe 
work upright in a vice and, holding the block at each end, ru 
your fingertips along each side of the work as you rub the 
abrasive back and forth. Finally, stroke the block lightly along 
each corner to remove the ars and prevent splinters 


Making an edge-sanding block 

It is important to sand edges accurately when workingon 
edge-veneered boards, To make an edge-sanding block, 

screw together two pieces of wood, trapping two pieces of 
sandpaper face to face between them. Foid back one pece 

of paper to form a right angle. Rub the block along the edge 
of the work, sanding the two adjacent surfaces | 
simultaneously. 


Sanding mouldings 

To sand a moulding, wrap 4 
stnp of sandpaper round a 
dowel or a shaped 
Alternatively, use foam 
backed abrasive ofan 
impregnated nylon-fibre pad. 


Ever woodworker develops his or her preferred 

uence for preparing a workpiece for finishing, but 
oer jollowing will serve as a guide to suitable grades 
of abrasive. You may need to experiment and modify 
the sequence when dealing with different woods — 
sanding a close-grain hardwood with an extra-fine 
abrasive, for example, tends to burnish the surface, 
making it more difficult to apply wood dye. 


Start with 120-grit aluminium-oxide of garnet Paper, 
followed by 180 grit, until the surface appears smooth and 
free from tool marks and similar blemishes. You only need 
to resort to an abrasive as coarse as 80 to 100 grit if the 
wood \s not alfeady planed to a reasonably smooth surface 

Remove the dust between sandings, using a tack rag — a 
sbeky cloth designed for picking up dust and fine debris. if 
you fail to keeD the work clean, abrasive particles shed 
during the Previous sanding may leave relatively deep 
scratches in the surface 

Sand again, for no more than 30 to 60 seconds, using 
220 grt. then raise the grain by wiping the surface with a 
damp cloth. Wait for 10 to 20 minutes, by which time the 
maisture will have caused the minute wood fibres to 
expand and stand proud of the surface. Lightly skim the 
suiface with a fresh piece of 220 abrasive to remove these 
‘whiskers’, leaving a perfectly smooth surface. It is 
paticulaty important to raise the grain before applying 
water-based products 

At this stage, you can safely apply a surface finish — but if 
you feel the workpiece demands an extra-special finish, 
taise the grain once more and rub down very lightly, using 
320-gnt paper or an impregnated nylon-fibre pad 


FILUNG THE GRAIN 


An open-grain timber, such as oak or ash, looks good 
when coated with a satin varnish or oi! — but when 
French polish or gloss varnish sinks into each pore, the 
resultis a speckled, pitted su:face that detracts from 
the quality of the finish. 


The traditional solution is to apply coat after coat of the 

finish itself, rubbing down between applications until the 
pores are filed flush. But this fs a slow, laborious process — 
which is why the majority of woodworkers opt for a ready- 
mixed grain filler. Most general-purpose grain fillers are thick 
wood-colour pastes. Choose a colour that closely resembles 
the sPecies you are finishing, always erring on the darker 
Side when a perfect match is impossible. 


Applying grain filler 
Make sure the surface is 
completely clean and dust- 
free. Dip a pad of coarse 
burlap (sacking) into the 
grain filler and rub it 
vigorously into the wood, 
using overlapping circular 
strokes (1), Take care to coat 
the surface evenly, right up 
to the edges. 


Be 
mee the paste dries completely, wipe across the grain 
“ean burlad to remove excess filler from the surface. 


m it Pointed stick to remove paste embedded in 
OUIdINGs of Catving (2) 


Leave the grain filler to dry thoroughly overnight, then sand 
lightly in the direction of the grain, using 220-qrit self- 
lubricating silicon-carbide paper. 

Rub down mouldings and turned pieces with an abrasive 
nylon-fibre pad (3), 


Filling stained timber 

lt is debatable whether it is better to colour the wood before 
or after filling the grain. To fill first may result in patchy, 
uneven colour, but if you apply filler over stained timber, 
there is the possibility that you may wear through the colour 
when sanding at a later stage. One solution is to stain the 
timber first, then protect it either with sanding sealer or with 
two coats of transparent French polish before applying a grain 
filler mixed with some of the same compatible wood dye 


eS fSectedrrnecctdermnenitourstderbts 
Sealing serves more than one purpose. On porous 
woods it prevents the finish being absorbed, just 
as a primer does for paint. It can also be used as 
the first base coat for French polish. 


Perhaps most important of all, a shellac-based sanding 
sealer makes an excellent barrier coat, preventing 
wood stains being redissolved and sealing in 
contaminants such as silicone oil that inhibit the setting 
of the final finish. For this reason, prior to refinishing, it 
often makes sense to seal old furniture that has been 
Stripped — but, because sanding sealer prevents some 
vamishes from setting satisfactorily, it is advisable to 
check the manufacturer's instructions before starting 


Applying sanding sealer 
Sand the work well and pick up the dust with a tack 
rag. Brush sanding sealer onto the wood and leave it to 
dry for an hour or two, Rub the surface with fine 
sandpaper or with an abrasive pad or 0060-grade steel 
wool before applying your chosen finish. On very 
porous timber, you may need a second sealing coat 


Checking a sandedsurface 
To check that you have sanded 
the surface evenly and removed 
all obvious scratches, inspect 
the workpiece at a shallow 
angle against the light 


COLOURING WOOD 


SEE ALSO 


Hardwoods 29-55 Beer eee meee ere eee h SORES SHEER EEE EESEHEEEEE EEE EEES HER EERESEEEEREE ESE EEE ESE EEEEREES EEE ETESSEEEESESEEESEOHEHSSE SERS teeeeee 8 sent) 
Face masks 236 

Respirators 236 Altering the colour of timber might seem an unnecessary operation, given 

French polish 316-19 that the various species are endowed with such attractive characteristics. 

Varnish and jacquer 320-3 However, stains are mostly applied to enhance natural colour — and both 

Spraying finishes 326-9 staining and bleaching are often used to do nothing more than overcome 

Wax polish variations of hue or tone. 


Bleached utile 


SAFETY WITH SURFACE FINISHES 
Bleach must be handied with care and stored in the 
dark, locked away from children. When handling it, 
wear goggles, gloves and an apron. Dispose of 
unused bleach safely - and as soon as possible. Have 
a supply of water handy, so you can rinse your skin 
immediately if yousplash yourself with bleach 

In addition, take the following precautions to 
safeguard health and safety when fintshing wood. 


© Most of the materials used to finish wood are 
flammable — so store them tn a separate building, away 
from your house. Don’t smoke while applying finishes 

¢ Install a fire blanket and an extinguisher 

° Olly rags are a fire risk. Before throwing them away, 
either soak them in a bucket of water overnight or open 
them flat and allow them to dry outdoors 

e Keep finishes and thinners out of the reach of 
children. if a child should swallow any, do not make him 
or her vomit but seek medical advice immediately. 

¢ Inhaling solvent fumes can be very unpleasant, and 
some may be harmful. Follow manufacturers’ 
instructions regarding toxicity, and wear a face mask or 
respirator if you experience any discomfort. 

e Ventilate your workshop or work outside 

e Don’t spray finishes without adequate extraction 

¢ Use barmier cream to protect your hands, and wear 
protective gloves when applying wood stains 

e If you splash a finish or bleach in your eyes, flush 
them with water and contact a doctor or hospital 
casualty department fer advice 


\ © Wear a face mask when sanding bleached wood | 


BLEACHING WOOD 


Woodworkers resost to bleaching in order to semove 
natural discoloration. For this, you should use a 
comparatively mild bleach, such as oxalic acid. 


To reduce the depth of colour of a workpiece drastically 
— perhaps so that you can stain it to resemble a 
different species, or because you want to stain several 
components the same colour — you need a strong 
proprietary two-part bleach. This |s usually sold in kit 
form, comprising a pair of plastic bottles, one 
containing an alkali and the other hydrogen peroxide, 
labelled A and B (or 1 and 2), 
Never mix the two solutions except on the wood 
Also, always apply them with separate brushes and 
discard any unused bleach. 


Testing the effects of bleach 

Some woods bleach more readily than others, so testa 
sample before you treat the work itself. Ash, beech, elm and 
sycamore are easy to bleach, but you may have to bleach 
darker woods a secand time to get the cofour you want 


Applying a two-part bleach 
Pour some of the contents of bottle A into a glass or p 
container and use a white-fibre or nylon brush to wet the 
workpiece evenly (1). Don't splash bleach onto adjacent 
surfaces and, if you have to work on a vertical Surface, 
at the bottom to avoid runs or streaks. 

About 5 to 10 minutes later — during whicis time the 
may darken — take another brush and apply the solution B 

When tt is dry, or as soon as the wood 's the required 
colour. neutralize the bleach by washing the work (2) with a 
weak acetic-acid solution, compnsing | teaspoon of white 
vinegar in 1 pint of water. Put the work aside for about 3 
days, then sand down the raised grain and apply the finish_ 


BLEACHING OUT MARKS oon is 
Moisture seeping through a finish can stain the 
wood beneath, foiming dark irregular patches. Your 
only secourse is to strip the old finish from the 
surface and bleach out the stain with a solution of 
oxalic acid. Specialist wood-finishing suppliers 
stock oxalic-acid crystals, or you may be able to 
buy them from a local phannacist. 


Ventilate the. workspace, and wear protective gloves, 
goggles and an apron. Oxalic acid is extremely toxic 
and must be stored out of the reach of children: 


Applying the bleach 

Half-filla glass jar with warm water and 
gradually add crystals, stirring with a 
wooden spatula until no more 

will dissolve. Never pour 

water onto oxalic- 

acid crystals 


Leave the solution to stand for about 10 minutes, then 
paint it onto the stailt. using a white-fibre or nylon 
brush. Let the wood dry, then apply more bleach if the 
stain persists. Finally, wash the wood with water and 
leave it to dry thoroughly. Wearing a face mask. sand 
the raised grain with fine abrasive paper. 


i not actually change the colour of the 
eee sts open pores are filled with a 
ial white wax the appearance of the wood alters 
sabcally. Liming wax — 2 proprietary blend of 
drat and pigments — is available from most wood- 
poet liers. The wax preve ts vamish and cold- 


ich suPP! 
be lacquer setting properly. 


Gand then wipe the surface with a cloth moistened with 
white spint. Using a bronze-wire brush, scrub the wood In 
the direction of the grain to clean out the pores. Pick up 
the debris with a tack rag 

Because the effect of liming depends on the contrast 
between the wax and the colour of the wood, it often pays 
to stain the workpiece first. Use a water stain and seal in 
the colour with a coat of transparent shellac polish. When 
the sealer coat is dry, smooth the surface with an abrasive 
nonwoven nylon pad 

Dip a burlap pad into the liming wax and, using firm 
circular strokes, force the wax into the pores 

When you have covered 
the sufface, wipe across 
the grain to remove excess 
wex. After 10 minutes, 
gently burnish the surface 
in the direction of the grain, 
using a soft cloth pad 

Leave the wax to harden 
for 24 hours, then apply an 
ordinary paste wax polish to 


enhance the wood Rub liming wax into the pores 


Compatibility 
You can mx compatible wood stains or dyes, and you 
can reduce the strength of a colour by adding more of 
the relevant solvent. However, overlaying a penetrating 
stain (even one that has dned out) with a surface finish 
that contains a similar solvent can cause problems — the 
solvent may reactivate the colour, causing it to ‘bleed’ 
TO guard against this, either select a stain that will not 
react with the finish you want to apply or seal the stain 
first to prevent solvent disturbing the colour. 

Seal asolvent stain (oil stain) with transparent shellac 
OF Sanding sealer before applying a varnish, lacquer or 
Wax pollsh that is thinned with white spirit, turpentine 
or cellulose thinner 

You can use a spirit stain under any finish except 

enth polish. When the stained surface is completely 
dy, wipe it with a clean rag before applying a finish. 

Allow a stain thinned with water to dry for 48 hours 
before Overlaying with a solvent-based finish — since 
Moisture that has not evaporated can cause the finish 
'O develop awhite haze or milkiness 


Paint, which colours the wood by depositing a relatively dense layer of pigments 
athe Surface, also provides a protective coating - and clear vamish is essentially a 
pant without coloured pigments. A true penetrating stain soaks into the wood, 
taking the colour deep into the fibres, but provides no protection at all. 


Modem stains often contain translucent pigments that lodge in the pores of the 
wood: Successive applications of these stains gradually darken the wood, whereas 
applying more than one coat of a non-pigmented stain has little effect on the colour 


1 Solvent or otf stains 

2 Acrylic stains 

3 Methylated spirit 

4 Aeady-mixed water stain 


5 White spirit 

6 Ready-inixed spirit stains 
7 Concentrated water stains 
8 Powdered water stains 


4 


Solvent or oil stains 

The most widely available penetrating stains, made from oil-soluble dyes, are thinned 
with white spirit. Known as solvent stains or oil stains, these wood dyes are easy to 
apply evenly, won't raise the grain, and dry relatively quickly. Oil stains are made in a wide 
range of wood-like cotours, which you can mix to achieve intermediate shades 


Spirit stains 

Traditional spirit stains are made by dissolving aniline dyes in methylated spirit. The main 
disadvantage of spirit stains is their extremely rapid drying time, which makes it difficult 
not to leave darker patches of overlapping cofour in an atternpt to achieve even coverage 
Some manufacturers supply ready-mixed stains. You can also buy spirit stains in powder 
form, which you mix with meths and a little thinned shellac that serves as a binder 


Water stains 
Water stains are available from specialists as ready-made wood-colour dyes. You can also 


buy them as crystals or powders for dissolving in hot water so that you can mix any 
colour you want, Water stains dry slowly — which means there Is plenty of time to achieve 
an even distribution of colour, but you must allow adequate time for the water to 
evaporate completely before you apply a finish, They also raise the grain, leaving a rough 
surface, SO |i fs essential to wet the wood and sand down before applying the stain 


Acrylic stains : 
The latest generation of water stains, based on acrylic resins, are emulsions that leave a 


tilm of colour on the surface of the wood. They raise the grain less than traditional water 
stains do, and are more resistant to fading, Acrytic stains need diluting by about 10 per 
cent when used on dense hardwoods 


sg 


SEE ALSO 
Abrasive nylon pads 309 


Sanding sealer 311 
Sanding sequence 311 
Wood stains 313 
French polish 316-19 
White shellac 317 
Varnish stains 321 
Paint pads 325 


Wax polish 


Applicators 

To apply penetrating stams 

you can use good-quality 
paintbrushes, decorators’ pamt 
pads covered with mohair pile, 
non-abrasive polishmg pads, or 
a wad of soft cloth. You can 
also spray wood dyes, provided 
you have adequate extraction 
facilities. Wear PVC gloves and 
old clothes or an apron when 
applying wood stams 


APPLYING PENETRATING STAINS 


Wet the surface to get some idea of what a particular workpiece will look fike under 
a clear finish — and if in doubt, apply some of the actual finish you intend to use. If 
you are unhappy with the depth of colour or judge that the colour doesn‘t quite 
match another piece of wood you are working with, take a scrap piece of the same 
timber and make a test strip to try out a stain before colouring the workpiece itself. 


‘ AIRES UW cncasseect Bayes onboard 
Before you colour a workpiece, make a test strip 
to see how the wood will be affected by the stain 
you intend to use. 


It Is important that the test strip is sanded as smooth 
as the workpiece you will be staining - because 
coarsely sanded wood absorbs more dye and will 
therefore appear darker than the same piece of wood 
prepared with a finer abrasive 

Apply a coat of stain and allow it to dry — as stains 
tend to look {ighter once they have dned. Apply a 
second coat to see /f it darkens the wood, leaving part 
of the first application exposed for compartson, If you 
apply more than two full coats of stain, the colour may 
become patchy due to uneven absorption 

A second coat of a non-pigmented stain may not 
ctiange the colour appreciably, but you can modify it by 
overlaying with a compatible stain of a different colour. 

Once the stain is completely dry, paint one half of 
the test strip with the intended finish to see how it 
affects the colour of the stain 


Non-pigmented stain 


Pigmented stain 


Preparing a workpiece for staining 
Sand the workpiece well, making sure there are no scratches. 
or defects that will absorb more stain than the surrounding | 
wood will. In addition, scrape off any patches of dred ve, a 
they could affect absorption. | 


Setting up for staining 
Plan the work sequence to minimize the possibility of stain 
running onto adjacent surfaces or one area of colour drying | 
before you can ‘pick up’ the wet edges. {f you have to bi 
both sides of a workpiece, stain the least important sidefist, 
immediately wiping off any dye that runs over the edges. 

If possible, set up the workpiece so that the surface to be 
stained is horizontal. Lay a !arge pane} or door on a pair of 
trestles (1), so you can approach it from all sides. 


lt is Sometimes convenient to stain components before 
assembly, setting them aside to dry while you complete the 
batch. To colour a number of adjustable shelves, for example, 
drive a pair of screws into each end. Lay each shelf on a 
bench, with the screws resting on battens to raise the shelf 
off the work surface (2). Having stained each side in tum. 
stand the shelf on end against a wall unti! the stain 6 dry 


After staining the inside of drawers or small cabinets. 
support them at a comfortable working height to complet® 
the job, using cantilevered battens 


clamped or serewed 
temporarily to a 
bench (3), 


3 


Staining a flat surface Staining turned spindles 
Pour enough Stain to colour the entire workpiece into a Apply stain to turned legs 
shallow dish Brush or swab the stain onto the wood in the and spindles with a rag or 
direction of the grain, blending in the wet edges before the a non-woven polishing pad 


dye has time to dry When you have covered the surface, Rub the dye well into beads 
take a clean cloth pad and mop up excess stain, distributing —_and fluting, then cup your 
iteventy across the workpiece. If you splash stain onto the rag of pad around the leg 
wood, blend it in quickly to prevent a patchy appearance or spindle and rub it 


lengthways. Since turned 
work often exposes end 
grain, it is very difficult to 
obtain even coverage 


Staining carved work 
Use a soft brush to apply stan to carving or intncate 
mouldings, absorbing surplus stain with rag or a paper towel 


— 
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Staining end grain 

Because of the orientation of the cells, end grain readily 

absorbs penetrating stain. So that it won't look too dark, 

paint the end grain with a coat of white shellac or sanding 

sealey, which will reduce the amount of colour absorbed 
Alternatively, you can use thinned vamish — but wart 24 MODIFYING THE COLOUR 

hours before you stain the wood Sted eeeneeeene sees ee een esssnessabab Hash ens etaeenensere sees ees seeneeses eneonserisene cones eseoseoneer 


No matter how practised you become at judging 
colours, there will be times when the dried stain 
tums out to be not quite the colour you had in mind. 
!f it's too dark, you may be able to remove some 
stain, but trying to alter the colour by applying layer 
upon layer of dye simply leads to muddy colours or 
poor finish adhesion. Instead, add washes of tinted 
finish to modify the colour gradually. 


Adding tinted shellac 

lf the wood is to be French-polished, dissolve some 
powdered stain in meths and add it to a pale shellac 
polish. Apply a coat of the tinted shellac (1) and allow it to 
dry. Keep adding washes of shellac, adjusting the colour 
with spirit stain, until you achieve the right shade 


Colouring veneer 


You can treat modern veneered panels the same way as Applying tinted varnish 
solid wood However, old furniture was invariably veneered If you pian to varnish the workpiece, you can apply a 
using water-soluble animal glue, so use a spint or solvent sealer coat of tinted shellac. Afternatively, use a thinned 
stain to colour such items wash of varnish stain {tinted varnish, sold by most DIY 

If you need to stain veneer patches or pieces of stores), or add diluted wood dye toa compatible clear 
marquetty, do so before gluing them in place. Dipping scraps varnish, Build up to the required tone with a senes of thin 
of veneer in a dish of wood dye ensures even colounng coats (2), then apply a coat of full-strength clear varnish 


Toning with wax 

If the colour match is stil not perfect, you can tip the 
balance by adding a dressing of coloured staining wax. 
Rub on the wax in the direction of the grain, using an 
abrasive nylon pad or very fine steel wool (3), then buff it 
to a satin finish with a soft cloth 


Removing colour 

If a solvent-stained workpiece dries streaky of too dark in 
tone, wet the surface with white spirit and rub it with an 
abrasive nylon pad. Wipe the surface with a cloth to lift 
some of the stain, then redistribute the remainder more 
evenly At this stage, you can modify the colour by 
applying another paler, stain while the wood is still damp 


see aaso \ FRENCH POLISH 
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Applying French polish 318-19 ; 
Cold-cure lacquer 321 French polishing — the traditional method of applying shellac dissolved 


in methylated spirit — is an essential skill to master if you want to 
restore reasonably priced antique furniture. During Victorian times, it 
was as common as polyurethane varnish is today. 

Although French polish is relatively soft and therefore easily 
damaged, it can be burnished to a high lustre and is one of the most 
attractive finishes for wood. Alternatively, it can be reduced to a subtle 

S/S sheen with a dressing of wax polish. 


SHEMACPABPUCTION sss catninsintachengeaneecbolasiesteieibes 1 Machine-made flakes 3 Stick lac | 

é Modern manutacturmg processes Coarse fac resin scraped from) 
Shellac - the basic ingredient of French polish —is derived from an insect, Laccifer produce very fme flake shellac twigs and branches, | 
lacca, a native of {ndia and the Far East. To protect their larvae, the female insects 
secrete a resin that builds up in thick layers on the twigs and branches of trees 2 Handmade flakes 4 Seed lac || 
on which they feed. The spread of the insect is encouraged by tying infested Traditional handmade flakes are ‘Stick lac 15 crushed and 
shoots to other suitable host trees. Eventually, the twigs become encrusted with relatively thick processed to produce | 
resin, and are ‘harvested’ as stick lac, which is refined into a wide variety of commercial seed fac. 
products, including shellac polish. 

5 Button lac 
Handmade shellac ae Translucent discs of the best- 
Although the production of shellac is now largely mechanized, traditional methods quality shellac. 
that have been practised for hundreds of years stil account for approximately 15 
per cent of the world’s shellac 6 Grange flakes 
The crop ef encrusted twigs 's scraped and pounded to remove the lac resin, Orange shetac flakes are used 


ta make standard medium 
brown French polish 


which is then crushed and sieved to extract wood fragments and insect remains 
The crushed resin is washed in water, then rinsed and spread out in the sun to 
dry. After drying, it is sieved again and winnowed to produce a commercial grade 
of resin known as seed lac 

Blended seed lac is packed into a narrow 
Canvas tube, which ts suspended in front of 
a charcoal fire. As the resin melts, the tube 
is twisted, wringing molten shellac through 
the weave of the canvas. The shellac is 
transferred to a cylindrical ceramic jar filled 
with hot water, where it is smoothed out 
to an even thickness. Having peeled the 
sheet of soft shellac from the cylinder. a 
skilled worker stretches :t in front of the 
fire, using his hands and feet, and even 
his teeth. Once it is removed from the 
heat, the stretched shellac coo!s 
rapidly and is crushed to 
make flake shellac 


7 Blonde shellac flakes 
Dewaxed flakes for making yout 
own almost clear French polistt 
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8 Bleached sheifac 

_ Bleached dewaxed shellac far 
ae manufacturing 
eR commercial 
transparent 
polish 


Sweiching shellac 
Handmade shellac is crushed into flakes when cool. 


Modem production methods 


Traditional methods are still employed at village level, but 
modern manufacturing processes are geared to preducing 


flake shellac in vanous qualities and colours 


Seed lac ts heated with steam until it becomes molten 


anough to be filtered in hydraulic presses. It is then 
passed through rollers. whiety produce jong continuous 
sheets of shellac 

Alternatively, the seed lac ts dissolved in industrial 
alcohol and the solution is filtered to remove impurities 
The alcohol is then boiled off to leave molten shellac, 
which is passed through rollers 


SANDING SEALERS AND KNOTTING 


As well as being the basic ingredient for French 
polish, shellac is useful as a sealer, forming an 
effective barrier that prevents contaminants 
affecting a finish. An application of French polish or 
shellac-based sanding sealer, for example, prevents 
wood stain migrating into a top coat of vamish. 


Shellac is also used to manufacture fast-drying 
knotting which, when painted over knots and end 
grain, seals in softwood resins that might otherwise 
stain paint of varnish 

{f you plan to finish a workpiece with a catalysed 


lacquer, use only dewaxed shellac as a sealer 


itis possible to buy flake shellac from which you can make your own polish - but, 
unless cost is of prime importance, it is normally more convenient to use one of the 
many varieties of commeicially prepared shellac polish. 


Standard polish 

The basic medium-brown 
French polish is made from 
orange shellac flakes. It is 
suitable for polishing all dark 
hardwoods and for tinting 
pale-cofoured species 
Standard polish ts widely 
available from most outlets, 
including hardware and 
paint suppliers 


White polish 

Bleached seed lac Is used to 
make a milky-white polish 
\deal for finishing paie- 
coloured hardwoods and for 
sealing wood prior to 
waxing, If the standard 
white polish is too soft, you 
can buy a version with 
additives that create a harder 
finish. White polish may not 
set properly if it has been in 
stock for two years or more 


Transparent polish 

Shellac contains a small 
amount of wax, which is 
insoluble in alcohol. It is this 
wax that accounts for the 
milkiness of white polish, 
and which settles out of 
other shellacs when they 
are left undisturbed for a 
period of time. Washing 
bleached shellac in 
petroleum soivent dissolves 
the wax, resulting in an 
almost clear polish that 
does not alter the natural 
colour of wood. Like white 
polish, transparent polish 
has a shelf life of about 
two years 


Button polish 
The term ‘button polish’ 
generally implies a superior 
quality golden-brown shellac 
polish Although most ready- 
made polishes are made 
from good-quality flake 
shellac, some manufacturers 
still import traditional 
handmade button Jac for 
their polish 

Dewaxed button polish — 
referred to as ‘special’ or 
‘transparent’ button polish — 
produces a harder finish 
than the standard variety. 


1 Unfinished mahogany 
2 Button polish on mahogany 
3 Garnet polish on mahogany 
4 White polish on sycamore 


Gamet polish 

Garnet polish ts a deep red- 
brown. It is used to impart a 
reddish colour to mahogany 
and similar woods 


Ebony polish 

The traditional finish for 
pianos, ebony polish 
provides a lustrous high- 
gloss finish but, because it 
inctudes a black stain, it 
obscures the grain if too 
much is apptied 


BLONDE SHELLAC 


Exterior French polish 
Exposure to water leaves 
white staining on all French 
polishes except for a range 
of special polishes 
specifically formulated for 
use on extenor woodwork 


Brushing polish 

Shellac polishes formulated 
for brushing on contain 
additives that retard drying, 
SO permanent brush marks 
aren't left in the finish, 


Bleaching seed lac afters its propeities, so that it 
becomes insoluble in alcohol after about 3 days. 
Bleached shellac is sold only as ready-mixed polish, 


For wood finishers who prefer to make their own 
almost clear French polish, dewaxed blonde shellac 
flakes are available for dissolving in methylated spirit, 


SEE ALSO 
Hardwoods 23-55 


Silicon-carbide papers 308-9 
French polish 316-17 


Storing a rubber 

To keep your rubber soft and 
supple between applications, 
Store it in an airtight jar. 


TRADITIONAL FRENCH POLISHING oo 
To become skilled at every aspect of French-polishing 
takes years of experience - but, by practising basic 
techniques on pieces of scrap wood or veneered 
boards, any reasonably competent woodworker should 
soon be able to produce an acceptable result. 


Shellac is not particularly hard-wearing. It may be the perfect 
finish for a delicate side table or sewing box, or even for the 
best sideboard, but it is not the ideal choice for a kitehen 
table or worktop — where it would be subjected to harsh 
treatment and could be damaged by water, alcohol or heat 

The type of wood you have chosen also affects whether 
to use shellac. French polish is at its best when applied to 
beautifully figured close-grain hardwoods such as mahogany, 
Satinwood or walnut, but is less appropriate for open-grain 
oak or ash or the more mundane softwoods . 


MAKING A RUBBER 


Traditionally, a film of French polish is built up over 
a period of days and the polish is applied with a 
rubber made by wrapping cotton wool in cloth. 
Make the rubber to suit the size of your hand and 
the surface area you will be polishing. 


Tear off a piece of upholsterer’s wadding or cotton 
wool 150 to 225mm (6 to Yin) square. Foid @ in half, 
then fold over each half of the rectangle to make a 
triangle {1). Fold two comers of the triangle towards 
the centre, making a roughly sausage-shaped pad, and 
piace it diagonally across the centre of a 225 to 
300mm ($ to 12in) square of soft cotton or linen (2) 


ae 


Taking hold of the corner, foid one half of the fabnc 
over the end of the wadding pad (3). 

Holding the wadding down with one hand, wrap the 
remaining comers of the fabnc over the pad to make a 
neat package (4), 


Twist the fabric into a tail 
behind the pad, to tighten 
the package, then fold the 
tail over onto the pad to 
form a grip that fits into 
the palm of your hand (5). 
Make sure there are no 
creases running across 
the sole of the rubber. 


French polishing comprises three main stages. 
the wood must be sealed as a prelude to ‘box 
the all-important process of building a satisfa 
of polish, which may take several days to co 
Finally, burnishing with meths removes excess 
gives the shellac its unique glossy finish. 


While French polishing, wear disposable gloves to keep ye 
hands clean. 


Charging the rubber 
Never dip a rubber into polish, nor pour polish drectly 
its sole, Instead, place the rubber in the palm of one ha 
and carefully unwrap it. Then pour shellac polish onto ti 
wadding (1), squeezing it gently until it is thoroughly we 
not completely saturated. } 


Rewrap the rubber and 
press the sole against a 
prece of scrap board (2), to 
encourage the shellac to 
permeate the fabric and 
squeeze out excess polish 
that would buid up in ridges 
on the workpiece. From 
time to time, you will need 
to recharge the rubber as 
the polish gets used up. 


Sealing the wood 

Using the rubber, apply 
slightly thinned polish in 
long overlapping strokes 
parallel to the grain of the 
wood (3), In the early 
stages you need apply very 
little pressure to the 
rubber; but as the work 
progresses, squeeze the 
rubber lightly to encourage 
more polish to flow. Don’t 
go back over the work — 
even if you notice slight 
blemishes. 

When you have covered 
the entire surface. leave 
the polish to harden for 
about an hour, then lightly 
sand the polished surface, 
with fine silicon-carbide 
paper, in the direction of 
the grain only (4). If the 
sealer coat Is very uneven, 
apply another coat the 
same way 


Bodying uP 
Charge the 'ubber with ful+ 


strength poltsh, then begin 
building up the body of 
polish, The key to this stage 
is to keep the subber 
moving while It 1s in contact 
with the work, to prevent 
the sole sticking to the 
polish. Sweep the rubber 
onto the surface and make 
small overlapping circular 
strokes (5) until you have 
coated the workpiece, then 
sweep the rubber off again 
Make sure you polish 
right into and out of 
enclosed corners, with 
one continuous 
movernent (6). 


As the work progresses, 
you will notice that the 
rubber doesn't slide quite 
so easily across the surface. 
As soon as it begins to drag, 
lubricate the rubber by 
smearing a drop of linseed 
oii onto the sole with your 
fingertip {7). 


To distribute the polish evenly, go back over the surface 
again, this time with figure-of-eight strokes (6), making sure 
you work right up to the edges. Finally, apply the polish with 
straight overlapping strokes parallel to the grain and then 
leave the polish to dry for about 30 minutes. 

Repeat the whole process perhaps three or four times, 
then put the work aside and allow the polish to harden 
thoroughly overnight 


Building a protective body of polish 

Next day, inspect the workpiece for specks of embedded 

dust or other blemishes and, if necessary, sand the surface 

very lightly, using self-lubricating silicon-carbide paper. 
Continue to build up a thickness of polish, coating the 

surface three or four times per day, with a haiftyour break 

between each Coat, and allowing the polish to harden 

Overnight: Repeat the process over several days, until you are 

SatSfied with the general colour and appearance of the work. 


Removing the oil 

Lubricating the sole of the rubber jeaves the polished 
surface streaky. To remove the linseed oil from the polish 
and bnng the surface to a gloss finish, add a little meths to 
the pad then squeeze it almost diy. Sweep the rubber 
across the work with straight parallel strokes (9), gradually 
increasing pressure until the rubber begins to drag. Then 
leave the polish to harden. Repeat the process every 2 to 3 
minutes until the streaking disappears. After half an hour 
polish the surface with a duster, and then put the work aside 
for about a week to let the polish harden. 


Bumishing to a high gloss 

If a polished surface does not shine to your satisfaction, 
bumish it after the shellac has hardened for a week. Rub the 
sulface vigorously with a soft cloth moistened with a 
special-purpose burnishing cream or a caFpaint cleaner (10). 
Both are extremely fine abrasives and will produce a deep 
shine. Finally, buff the polish with a dry duster. 


Creating a satin finish 

If a high gloss ss not to your taste, once the surface of a 
newly French-polished workpiece has hardened, you can cut 
back the sheen, using a pad of 00@-grade steel wool dipped 
in wax polish. Rub the surface very lightly, with the grain, 
until the entire surface looks evenly matted, then bumish 
gently with a duster. 


FRENCH-POLISHING CARVING AND MOULDINGS 


It is impracticable to use a rubber to French-polish a deeply carved workpiece or 
one with intricate mouldings. Instead, use a special brushing French polish or 
apply ordinary shellac polish slightly diluted with methylated spirit. 


Let the polish flow 
smoothly, but not too 
thickly, leaving it to settle 
naturally. Once the polish 
has hardened, use a 
rubber moistened with 
meths to burnish the high 
points - but don't rub too 
hard or you will remove 
polish from the high 
Points. Finally, burnish 
with a duster. 


SEE ALSO 
Shellac 316-17 
Applying lacquers 322-3 
Applying varnishes 322-3 


Exterior-grade varnish 
An artificially grained doar is 
protected with a tough varnish 


VARNISH AND LACQUER 


Modem production methods have made available a large range of 
varnishes and lacquers, each with its own specific properties — durability, 
weather resistance, ease of application, drying speed, and so on. Such is 
their versatility that there's almost certainly a varnish or lacquer to meet 
your requirements. 


At one time, the terms ‘lacquer’ and ‘varnish’ were used to 
describe specific finishes. A jacquer was a clear coating that 
dned quickly by evaporation of the solvent, whereas a varnish 
was a mixture of resins, oil and solvent that dried by a 
combination of evaporation and oxidation, Nowadays finishes 
are so complex that they no longer fit exactly into either 
category, but manufacturers have continued to use the 
famitiar terms so as not to disorientate their customers 
Consequently, the labels ‘lacquer’ and ‘varnish’ have become 
interchangeable. To avoid confusion, the terms used here are 
those you are likely to encounter when buying wood finishes 

Ranging from clear to amber-coloured, varnishes and 
lacquers are primarily designed to protect the wood and 
emphasize its natural grain pattern, There are also modified 
finishes that contain coloured dyes or pigments 


Oil varnishes 

Traditional oil varnish is 
composed of fossilized tree 
resins blended with linseed 
oil and thinned with 
turpentine. In the 
manufacture of modern oll 
varnishes, these natural 
resins have been 
superseded by synthetic 
ones, such as phenolic, 
alkyd and polyurethane 
resins, with white spint as 
the solvent. 

Oil varnishes — frequently 
referred to as solvent-based 
varnishes — dry as a result 
of oxidation. When the 
solvent has evaporated, the oil absorbs oxygen from the air, 
chemically changing the varnish in such a way that applying 
white spirit does not soften the dried ftim 

The ratio of oi] to resin has an effect on the properties of 
the varnish. Varnishes with a high percentage of oil ~ known 
as jong oil varnishes — are relatively tough, flexible and 
waterresistant, making them suttable for finishing exterior 
woodwork. Short oil varnishes — also called rubbing varnishes 
— are classed as interior woodwork finishes, Made with less 
oil and a higher proportion of resin than long oil varnishes, 
they dry more quiekly, with a harder film, and can be polished 
to a gioss finish 

The choice of resin affects the characteristics of a varnish 
Extenorgrade varnishes, for example, are often made from 
alkyd resin blended with tung oll to provide resilience and 
weather resistance. Manufacturers adopt terms such as 
marine varnish to describe superiorquality exterior finishes 
that will cope with polluted urban environments and coastal 
climates. Polyurethane resin 's favoured for interior oil 
varnishes, including floor sealers, which need to be tough 
enough to withstand hard knocks and resist abrasion 

Oi varnishes are normaily supplied ready for use, except 
for those containing pigments of matting agents, which need 
to be stirred first 


Interior varnish 
mish is Suitable 


Polyurethane 


for most interior wood surfaces 


Spirit varnishes 

Now seldom used for wood finishing, spirit varnishes are 
manufactured from natural resins (most often shellac) 
dissolved in meths. They dry quickly by evaporation of the 
meths, but the film can be softened again by applying the 
solvent. A higher proportion of shellac is contained in spirit 
varnish than in a brushing shellac or French polish. 


Two-pack polyurethane varnishes 

In order for this vamish to set hard, the user has to mix ina 
Precise amount of isocyanate curing agent just prior to 
application. The result is a clear, tough finish that is better 
than standard oil varnish in terms of durability and resistance 
to heat, alcohol and other chemicals. Its one disadvantage is 
that during the cunng process the varnish exudes extremely 
unpieasant fumes, which can be injurious to health 
Consequently, many countnes have banned the use of two- 
Pack polyurethane varnishes except in controlled industrial 
premises fitted with adequate exhaust ventilation 


Acrylic varnishes 
An acrylicvarnish is composed of acrylic resins dispersed in 
water to form an emulsion. The varnish ts milky white when 
applied, but becomes a clear transparent finish after going 
through a two-stage evaporative process 

Acrytic varnish contains a small percentage of solvents 
known as coalescing agents which, after the water has 
evaporated, fuse the particies of resin into a cured film. This 
process can only take place in a relatively warm, dry 
atmosphere. In very humid or damp conditions, the 
coalescing agents may evaporate before the water does, 
leaving a film that cannot set properly 

Acrylic varmshes aré non-toxic and practically odourless, 
and you can wash out your brushes In ordinary tap water 


Protective wood stains 

Available as solvent-based and water-based finishes, 
protective wood stains fall somewhere between exterior 
varnish and paints. Most are translucent wood-colour or 
paste! finishes, but some are completely opaque. These 
finishes, which should not be confused with genuine 
penetrating wood stains, provide colour and protection for 
extenor deors and window frames 


Varnish stains 

‘Tinted solvent-based andacryiic finishes allow you to varnish 
and colour the wood in one operation, Varnish stains are 
made in a variety of translucent colours, mostly formulated 
to imitate common wood species 


Fast-drying varnish (below) 
Acrylic varnish dries so rapidly you can complete most tasks ina day. 


Floor sealers 
Hardwearing clear varnshes are made specifically for finishing floors 


Cold-cure lacquers 
Cold-cure lacquers — which set hard by a process known as 
cross-polymerization — require the addition of an acid catalyst 
to start the reaction. When the resin cures, the molecules 
are bonded chemically, forming an extremely tough 
nonreversible film that is highly resistant to solvents, heat 
and abrasion. Because cold-cure lacquers do not rely on 
evaporation of the solvent or on oxidation for setting, they 
can be applied in relatively thick coats 

Some {acquers are supptied precatalysed, so that the 
cunng process begins automatically as soon as the solvent 
evaporates Others are supplied in two parts, requiring the 
user to add the acid hardener before applying the finish. 

Cold-cure !acquers are usually manufactured with 
butylated urea-formaldehyde resins, plus melamine for heat 
resistance and alkyd resin as a plasticizer The lacquer forms 
an exceptionally clear film that does not yellow with time 
Opaque white and black finishes are also available 


Cellutose lacquer 
Cellulose lacquer dries solely by evaporation of Its solvent, 
leaving a film that redissolves readily when cellulose thinner 
is applied to the surface As a result, each successive coat 
dissolves partially and melds with the previous application, 
forming a single film of lacquer 

This is a water-clear finish that hardly changes the colour 
of the wood. It also sets very rapidly — it is recoatable after 
only 30 minutes — which all but eliminates the problem of 
dust contamination 

Cellulose lacquer is not as resistant to heat, water or 
abrasion as polyurethane vamish and cojd-cure lacquer are, 
but it is more resistant than shellac polish 


cal 


SEE ALSO 


Silicon-carbide papers 308-9 


Sanding sequence 
Varnish and lacquer 
Spraying finishes 
Wax polish 


311 
320-1 
326-9 
330-1 


APPLYING O'L VARNISH oc ccccsccssssseesnnnnnnesnnonee Vamishing edges 

As you approach the edges of a pariel, brush outwa 
You can spray the majority of varnishes onto wood, from the centre. If you flex the bristles back agai 
but for most woodworkers it is cheaper and more sharp atris. varnish will dribble down the edge. 
convenient to apply vamish with a paintbrush. 
Provided you use good-quality equipment and work 
patiently, you can achieve perfect results. 


Vamishing a flat panel 
Supporting a large panel horizontally on a pair of trestles 
makes varnishing marginally easier, but there are few 
problems with finishing a hinged door or fixed panel in situ, 
provided you guard against the varnish running 

When applying a first sealer coat to bare wood. thin oil ie, 
varnish by about 10 per cent. You can brush the varnish onto Yi 
the wood, but some woodworkers prefer to rub it into the f 
grain with a soft cloth (1). 


Varmishing mouldings 
Flexing a brush across a moulding usually causes 4 
of varnish to run down the surface, Avoid this by bn 
along the moulding, not across it. 

When finishing a panelled door, varnish the mi 
first and then varnish the panel, brushing out fro 
corner towards the centre. 


Leave the sealer coat to harden overnight, then inspect the 
varnished surface under a good source of light. Rub down 
the sealer coat lightly in the direction of the grain (2), using 
fine wet-and-dry paper dipped in water Then wipe the 
surface clean, using a cloth moistened with white spirit, and 
dry it with a paper towel! 


Matting a gloss varnish , 
Matt and satin oil varnishes have very finely textured 
surfaces that serve to scatter the light These look pelfec 
but on components such as chair arms or table tops ¥ 
aciveve a surface that's smoother to touch by mbb 
a gloss varnish to a matt finish. 
Paint oil varnish onto the wood, brushing first with the grain Rub the varnish with 000-grade steel wool dipped tt 
and then across it to spread the finish evenly (3), Always polish. Leave the wax to harden, then burnish !t to a5 
brush towards the area you have just finished, to blend the sheen with a clean duster. 
wet edges. Work at a fairly brisk pace, as varnish begins to 
set after about 10 minutes and rebrushing tends to leave 
permanent brush marks. 

Finally ‘lay off along the 
grain with very light strokes, 
using just the tips of the 
bristles to leave a smoothly 
varnished surface. When 
varnishing vertical surfaces, 
lay off with upward strokes 
of the brush 

Two full-strength coats 
of oil varnish should be 
sufficient for most purposes 


ks ~~ For a perfect finish, rub 
A Se down lightly between each 
hardened coat 


Many of the techniques employed when applying 
oil varnish are equally relevant to acrylic varnish. 
As with oil vamish the aim is to achieve a flat, 
even coating without runs or brush maiks, but 
the chemical properties of acrylic varnish make it 
behave slightly differently. 


Grain-raising characteristics 

When a piece of wood absorbs water, its fibres swell 
and stand up proud of the surface. Waterbased acrylic 
vamish has the same effect, making the final finish 
less than perfect. The solution is either to wet the 
wood first and sand it smooth before applying the 
varnish, or to sand the first coat of varnish with fine 
wet-and-dry paper dipped in water before recoating 
the work, Either way, wipe up the dust with a cloth 
dampened with water —a tack rag may leave oily 
deposits, which would spoil the next coat of vamish 


Applying the vamish 
Acrylic varnish must be applied liberally. As with ot) 
vamish {see opposite}, brush across the grain first and 
tay off evenly. 

Acrylic varnish dries in 20 to 30 minutes ~ so you 
need to work fast, especially on a hot day, to avoid 
leavirig permanent brush marks in the finish 

You canapply a second coat after 2 hours. A total of 
three coats 's sufficient for maximum protection. 


APPLYING COLD-CURE LACQUER 


This is a very different finish from conventional vamish. 
Although cold-cure lacquer is no more difficult to apply, 
it is mpoitant to be aware of how the curing process 
can be affected by inadequate preparation and 
inappropriate procedures. 


Mixing cold-cure lacquer 
Mix recommended amounts of hardener and lacquer tna 
glass jar or polythene container Metal containers and 
other plastics may react with the hardener, preventing 
the lacquer from curing 

Once mixed, some cojd-cure lacquers are usable for 
about 3 days However, you can extend the pot life to 
about a week by covering the jar with polythene, held in 
Place with an elastic band 

This type of lacquer will last even longer 1f you keep 
the sealed container - cleariy marked to avoid accidents 
- In a refrigerator. 


Applying the lacquer 

The wood must be smooth and clean Be sure to remove 
any trace of wax, which might prevent the lacquer 
curing. Any wood dye applied to the work must be 
compatibie with the acid catalyst in the lacquer, So check 
the manufacturer's recommendations before colouring 
the workpiece 

Adequate ventilation ts 
important — especially 
when you are lacquering a 
floor — but keep the 
workshop warm 

Brush on the lacquer 
liberally, using a flowing 
action (1) and blending in 
wet edges as you go 
Apply it relatively thickly, 
taking care to avoid runs 

The lacquer will be touch- 
dry in about 15 minutes; 
apply a second coat after 
about an hour. If a third 
coat Is required, apply 
it the following day. 

There is never any 
need to rub down 
between coats, 
except to correct ( 
blemishes lf youuse 
stearated abrasives, wipe the sanded surface with special 
lacquer thinner 

To achieve a perfect gloss finish, let the last coat harden 
for a few days then sand It smooth, using wet-and-dry paper 
with water, until the surface appears matt ail over, a shiny 
patch indicates a hollow Finally, using a burnishing cream on 
a slightly damp cloth, buff the surface to a high gloss (2) and 
then rub it with a duster. 

To create a satin finish, rub the hardened lacquer with 
000-grade steel wool lubricated with wax polish and finish 
by burnishing gently with a duster, For a matt finish, use 
coarser steel wool 


APPLYING CELLULOSE LACQUER 
Ventilation is essential when applying cellulose lacquer; 
also, wear a tespirator. The lacquer is highly flammable. 


Spraying and brushing lacquer 

Conventional cellulose lacquer dries so quickly that spraying 
is the only practicable method of application. Hf your 
workshop is not equipped with the required spray gun, 
compressor and ventilation system, use a specially 
formulated lacquer made with a slow-evaporating solvent so 
that it can be brushed on to the wood 


Brushing cellulose lacquer 
First, use a cloth pad to apply a sealer coat consisting of 
lacquer diluted by 50 per cent with cellulose thinner (1), 

Next, brush on additional full-strength coats, laying on the 
lacquer with a flowing action. Hold the brush at a shallow 
angle to the surface (2) and apply the finish with long, 
straight, overlapping strokes. Don’t spread the lacquer like 
varnish, or you run the risk of leaving visible brush marks in 
the rapidly setting finish 

After about an hour, rub down the final coat of lacquer to 
remove any minor blemishes, using either fine wet-and-dry 
Paper or self-lubricating silicon-carbide paper. Rub to the 
required finish, using burnishing cream 


Brush care 

Once polymerization ts complete, 
cold-cure lacquer becomes 
insoluble, so wash brushes in 
Special lacquer thinner as soon as 
the work 1s complete. You can 
leave the brush suspended in the 
mixed lacquer between coats if 
the whole container, including the 
brush, 1s wrapped in polythene. 


Silicon-carbide paper 308-9 
Sanding sequence 311 
Knotting 317 
Varnish and lacquer 320-3 
Applying varnishes 322-3 
Spraying [inishes 326-9 


Sealing a can of paint 

When resealing a patnt can, 
always wipe paint from the rim 
with a cloth pad and use a 
hammer and a block of wood to 
tap down the lid. Shake the can 
afterwards to help preventa 
skin forming over the pamt. 


SEE ALSO \ PAINT FINISHES 


Paints and vamishes are made from similar resins and solvents and have 
many characteristics in common. The one teal difference is that paints 
contain coloured pigments that obliterate the grain pattern and, as a result, 
are more often used for finishing inexpensive hardwood joinery, softwoods 


and boards. 


When you apply a protective body of varnish or lacquer, the 
same material is used for each coat. In contrast, 
conventional paintwork combines three diffesent types of 
paint, A single coat of primer effectively seals the wood and 
provides a surface to which subsequent coats will adhere 
well: two or three coats of dense matt undercoat form the 
protective layer; and the top coat provides a coloured satin 
or gloss finish 


Bare wood 
Grain raised and 
sanded smooth 


Primer 

Seals the wood 
and provides the 
ideal base for 
other paints 


Undercoat 

Two to three coats 
obliterate the 
primer and build 

a protective body 
of pamt. 


Top coat 

The final paint 
finish provides a 
wipe-clean 
coloured surface 
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PRIMERS 
Solvent-based wood primer 
Whether you use white or pink primer will depend on which 
works best with the chosen colour and tone of Subsequent 

Coats of paint. Leave solvent-based primers to dry overnight, 


Acrylic wood primer 

Although acrylic primers are water-based, they canbe used 
as a primer for either oil or acrylic paints. They usually dry 
in about 4 hours. 


Aluminium wood primer 

Solvent-based primers that contain aluminium particles 
contribute towards good weather resistance. Aluminium 
primers are also recommended for sealing all hardwoods 
{especially oily ones), resinous softwoods, and timber 
treated with dark-coloured wood preserver 


UNDER COATS .cneenereeseeosien eos 


Solvent-based undercoat 

Formulated to obliterate wood grain and pnmer, undercoat 
dries to an even matt finish and can be rubbed down with 
wet-and-dry paper to a pertectly flat surface. Solvent-based 
undercoats — which are uSually available in white, grey anda 
limited range of colours — should be left to harden overnight: 


Acrylic undercoat 

Acrylic undercoats dry so fast you can complete the average 
job, including the top coat, in a single day; and some ae 
ready for the next coat after only an hour. A few 
manufacturers market a single acrylic paint that can be use 
for both priming and undercoating. Although acrylic 
undercoats are waterbased, they can be overlaid with either 
solvent-based or water-based top coats 


TOP OP TS a sseccscoseancaestiotineeene ne ee 


Solvent-based paint 
Most top-coat paints are formulated to produce a high-g'®ss 
finish or a subtie satin sheen. Although few paint 
manufacturers distinguish between exterior and intenof 
finishes, gloss paint Is generally considered to be more 
weather-resistant than satin 

Non-drip thixotropic paints do not require Stirring unless 
the medium has settled out during storage, in which case 
allow the paint to gel again before using !t. Solvent-based 
top coats are touch-dry within 2 to 4 hours, and set 
completely ovemight 


One-coat paint 

Solvent-based one-coat gioss and satin paints do not req ure 
separate undercoats, and so save time. They are made 10 
creamy consistency, with a relatively high proportion of 
pigments. One-coat paints are useful for obliterating 
paintwork and: strong colours. They must be applied liberally 
to be fully effective, and should not be spread too thinly 


Acrylic Paint ; a 
Being water-based, acrylic paints are in many ways similar to 
acrylic varnishes — once the water has evaporated, they both 
set When Coalescing agents fuse the acrylic resin into a hard 
fim, This means that acrylic paints and varnishes may not 
set satisfactorily (f they are applied on a cold damp day or 
durng apenod of high humidity. 

Although acryltc paints are available as gloss and satin 
finshes, they are not as glossy as the solvent-based variety 

Acrylic paints dry quickly. They are also non-toxic, non- 
flammable and practically odourless 


Metallic paint 

Manufacturers offer a range of gold. silver, copper and 

bronze paints, primarily for finishing picture frames and small 
decorative objects such as boxes, They are not protective 
coatings in their own right, but you can cover them with 
slightly thinned clear varnish if the object 1s to be handled 
Metallic paints must be stirred thoroughly before use, and 
applied with a soft paintbrush 


Make sure the work is clean and sanded smooth 
before brushing on the first coat of paint. As acrylic 
primer is water-based, be sure to raise the grain 
before applying it. 


Although paints are opaque, they wan't obscure the effects 
of resinous knots — which will eventually discolour the 
paintwork. Sea! suspect knots with shellac-based knotting 
before painting with solvent-based or acrylic paints 


Applying solvent-based paint 

When using conventional oil paint, apply a primer and a 
minimum of two undercoats, followed by a single top coat 
Rub down between coats with wet-and-dry paper, wiping off 
the sludge with a cloth dampened with white spirit. 

Spread the paint with vertical and sideways strokes, laying 
off with the tips of the bristles for a smooth finish. Avoid 
visible brush marks and runs, as when applying vamish 

There is no need to spread thixotropic paint: apply it fairly 
liberally, smoothing it out with virtually parallel strokes, then 
layoff lightly, 


Applying acrylic paint 
Brush on acrylic paint the same way as acrylic vamish, 
blending wet edges quickly. 


However, because painting b' 


everyone has used a paintbni 
still most woodworkers’ 
preferred method of 


applying paint. 


Brushes, paint pads and rolle 
The best brushes for solvent- 
based paints are made from 
tough, resilient hog hair 
Slightly cheaper ones are a 
mixture of natural bristles — 
usually hog, ox or horse hair 
Imitating natural hair, synthet 


based paints 
finishing large flat surfaces less 
painters also use a smaller vers 


pad, for glazing bars, spindles a 


filaments from the pile. 


Choosing a good-quality bru 
To check the quality of a brush, 


Cleaning pads and brushes 
As soon as you have finished p 
paintbrush on old newspapers. 


rinse other paints from the app 


Soften hardened oil paint by 


thinner will soften hardened ac! 


Compared with spraying, applying paint with a 
same quality of finish is difficult to achieve. 


cost of specialized equipment and almost 


taper towards the tip, where they divide 
into even finer filaments that hold a finish 
well. Use synthetic-bnstle brushes for water- 


Mohairlined foamed-plastic pads make 


New pad witha clothes brush to remove any loose 


your fingers. The bristles should be densely packed and 


of your brushes or pads with water. Use white spirit to 
the bristles or pile with hot water and detergent. 


proprietary brush cleaner or paint stripper, then wash 
the brush thoroughly with soap and water. Cellutose 


brush or pad is a relatively slow process and the 


y hand avoids the 


ash, it is 


laborious. Some 
ion, Known as a sash 
nd mouldings. Brush a 


sh 
fan the bristles with 


should spring back 
to shape readily. The 
bunch of bnstles 
{the filling), should 
be glued firmly into 
the metal ferrule — 
which, in tum, must 
be fixed securely to 
the handle 


ainting, blot your pad or 
Wash acrylic paint out 


ltcators, and then wash 


soaking the bristles ina 


rylic paint. 


SEEALSO 


Fibreboards 

Fire prevention —_ 232 
Goggles 236 
Respirators _ 236 


Adjusting spray guns __328 
Cleaningsprayguns _—_328 
Spraying techniques 


Attaching the reservoir 
Whenattaching the reservoir to 
@ Suction-feed spray gun, make 
sure the bent pipe that leads to 
the base of the canister faces 
towards the nozzle of the gun 
This ensures that the pipe will 
pick up finish from the canister 
when the gun is pointed slightly 
downwards 


Spraying wood finishes is not only faster than brushing: once you have 
mastered the basics, it guarantees superior results. Wood finishers require 
versatile equipment that is reasonably inexpensive, compact and reliable. 
For most people, this means using a small electric-powered compressor that 
delivers pressurized air to a finely adjustable hand-held spray gun. 


asl sci". (ie Sener eee 
All spray guns atomize a fluid finish, depositing it as a 
fine mist onto the workpiece, where it flows together 
to form a perfectly even surface coating. Squeezing the 
trigger allows compressed air to flow through the spray 
gun, where it is mixed with finish drawn froma 
reservoir mounted above or below the gun. 


A gravity-feed cup attached to the top of the gun will hold 
up to about half a titre (1 pint) of paint or clear finish. A filter 
at the base of the cup prevents dirt particles blocking the 
gun's nozzle. Gravity-feed guns are suitable for spraying 
most wood finishes, but may not be able to cope with 
heavily pigmented paints. 

A suction-feed gun is more versatile. It can handle any 
wood finish, including metallic paints. As the compressed 
air flows through the gun, it creates a vacuum that draws 
finish from the reservoir carried below. Suction-feed 
reservoirs are invariably larger than gravity cups, so 
require refilling less often 

High-volume low-pressure (HPLV) guns are 
becoming popular for home spraying, as they 
produce little overspray and so minimize paint 
waste. They can be run with compressed air or 
with continuous air supplied by a turbine 


Aluid-tip nozzle 


FOR ePeeeeeeereeenarecenscessepeussees, 


Air valve 

Air pressure to the gun is 
set at the compressor, but 
some spray guns have an 
adjustment screw that 
allows you to fine-tune the : 
pressure. Adjust air 5 
pressure until it is as lowas | 
possible while still & =— 
maintaining effective ey, 
atomization = 


Fluid tip 

The fluid tip is where the 
finish and compressed air 
are brought together. Air 
escapes from holes 
surrounding the central 
nozzle, from whic’ the finish 
emerges. Squeezing the 
spray gun’‘s trigger opens the 
ait-flow control valve 
momentanly then withdraws 
a spring-loaded needle from 
the nozzle, allowing the paint 
or varnish to flow. 


Fluid-output adjuster 

An adjustment screw, usually 
fitted at the back of the gun, 
governs how far the needle 
can be withdrawn from the 
fluid-tip nozzle in relation to 
the tngger, thereby 
regulating the flow of finish 
from the gun 


External-mix air cap 
The flurd-tip nozzle 
protrudes from the 
centre of the air cap. A 
Narrow gap surrounding the 
nozzle provides the outlet 
for air directed into the 
stream of fluid, atomizing it 
into extremely fine 
droplets. Some of the 
compressed aif, 
diverted to ‘horns’ 
mounted on each side 
of the cap, is used to 
compress the spray 
Pattern from cone 
shape to fan shape 


Trigger 


Air valve 


Air-flow adjuster 

A screw at the rear of 
the gun controls the 
amount of air that 
flows through the fluid 


Airsupply hoses 


tip to the horns, (Soetion-feoa-spte¥ 8”) 
allowing you to modify 

the spray pattern from 

a narrow cone toa 

maximum-width fan fe cervol 


COMPRESSORS 


Smal! portable compressors are designed to work with simple constant-bleed spray 
guns that have very basic controls, To operate spray guns that have the full range of 


controls, you need a compressor with an air-receiving tank from which compressed air 
is drawn off through a flexible hose running to the gun. 


Choosing a compressor 
Atypical compressor for the home workshop has a pump 
that deposits compressed air into the receiving tank. When 
the tank is full, the motor cuts out, As ait is drawn off by 
the spray gun, the pressure in the tank falls until it reaches 
apreset level. The motor then cuts in again and tops up 
the tank 

Choose a compressor with a motor able to deliver air at 
cfm (cubic feet per minute). Compressors are rated 
according to Maximum working pressure — typically 120 to 


50ps! (pounds per square inch). Since you need an operating 


fange of something like 30 to 5Opsi for spraying, the 
maximum working pressure of most compressors is more 
than sufficient. Aways follow the manufacturer's instructions 
when Settitig the air pressure 


Regulators and filters 

Most compressors are manufactured with a built-in regulator 

to ensure that air is delivered to the spray gun at a constant 

pressure. A gauge on the instrument records the air 

pressure, which can be adjusted by tuming the regulator 

valve. The air hose ts attached by a simple qu:ck-fit connector. 
On some models, the regulator incorporates a filter to 

remove moisture and other contaminants before the air 

reaches the gun. Water droplets, which collect at the battom 

of the receiving tank, can be drained off at regular intervals 


CONSTRUCTING A SPRAY BOOTH occas 
Spraying is a wasteful process, depositing as little as 
30 per cent of the paint or vamish onto the workpiece. 
The rest is lost to the atmosphere as overspray; and if 
not extracted in some way, this would fill the 

workshop with a highly flammable mist of fumes and 
paint particles. it is therefore necessary to construct a 
spray booth fitted with an extractor fan that will filter 
out the solids from the overspray and deposit the 
fumes outside the workshop. 


Unless you intend to spray weterbased finishes only, you 
will need a filtered extractor fan with a shielded motor that 
prevents sparks igniung solvent fumes Any switches and 
light fittings installed in or near the spray booth must also be 
explosion-proot 


Buitding a basic booth 
Constiuct a three-sided booth, consisting of a softwood 
frame covered with hardboard or MDF panels. Mount the 
extractor fan in the rear walt of the booth; and line the inside 
Of the booth with sheets of paper, which can be replaced 
afte each job 

Arrange a light source above you or on each side of the 
booth, to avoid throwing your shadow on the work. Light 


reflected off the back wall will help you judge the condition 
of paintwork 


Motor 


Filter regulator 
Ait-hose connector 


Air receiver 


Braincock at base of receiving tank 


(Compressor ) 


Making a turntable 

To avoid getting covered with overspray, always position 
the workpiece between you and the extractor. The 
easiest way to accomplish this is to make a turntable for 
the work, So you Can rotate jt to present unfinished 
surfaces to the spray gun without the risk of smearing 
wet paint or varnish. You can buy a proprietary turntable, 
but it is probably cheaper to convert a swivel-chair stand 


MOF or chipboard 


SAFETY 

WHEN SPRAYING 
Before spending money 
on equipment, check 
with your focal authority 
and fire department — 
and possibly with your 
insurance company, too 
— to make sure you are 
able to comply with any 
requirements or 
regulations regarding 
building a spray booth 
and operating paint- 
spraying equipment in 
your workshop. 


e Install an extractor to 
remove solvent fumes 
from the workshop. 

e When spraying, wear 
goggles, overalls and an 
approved respirator. 

¢ Don't smoke when 
spraying, and extinguish 
naked flames in the 
workshop 

¢ Don't point a spray 
gun at yourself or 
anyone else 

e Disconnect your spray 
gun from the supply 
hose before servicing it 
© Keep a fire blanket 
and extinguisher close 


to hand. 
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Paint finishes 
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Spray booths 
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ADJUSTING SPRAY GUNS 


Initially itis worth experimenting with the range of adjustments to see how your 
particular system operates. Unless you are working with cellulose lacquer, which is 
usually sold in a sprayable consistency, you will need to dilute the finish with an 


appropnate solvent. 


Thinning wood finishes 

Check the manufacturer’s recommendations for the ideal 
ratio of finish to thinner when preparing paint, varnish or 
cold-cure lacquer. To avoid having to make up a further batch 
to the same consistency, always mix enough thinned finish 
to complete the job. 

Str the thinner into the finish with a wooden stick, then 
{ift out the stick to see how well the diluted finish runs from 
the tip. if st is still too thick, the finish will drip or run 
intermittently from the stick; if it runs smoothly, in a steady 
continuous stream (1), then the paint 1 . 
or varnish is about ready for 
spraying. Before spraying a 
workpiece, test the 
finish ona practice 
board — an 
overdiluted finish 
will run. almost 
immediately. 


Fora more scientific test of 
consistency, you can run the 
fluid through a viscosity cup 
(2), a special funnel that 
empties at a precise rate 
when the finish is thinned 
accurately. 


Adjusting the controis 
To test the controls of a spray gun, set up a piece of 
plywood or MDF in the spray booth Fill the gun’s 
reservoir with paint to the recommended level, so you 
can see the effects of adjusting the controls. 

The eastest way to set the air pressure is to open the 
air valve on the gun's handgrip fully, then adjust the valve 
on the compressor's 
reguiator (1) unti! the 
gauge indicates the 
required pressure 
About 30ps! is 4 good 
starting point. 

Start with the flurd- 
output screw fully 
closed. Aim the gun at 
the workpiece, holding 
the nozzle about 
200mm (8in) from the 
surface, and squeeze 
the trigger. Gradually 
open the fluid-output 
adjuster (2) until you 
begin to wet the 
surface with paint 

{f the adjuster is 
opened too far, too 
much fluid will be 
sprayed onto the 
surface and it will run 


Experiment with the 
controls, using the air 
vaive (3) or the regulator 
to increase and 
decrease air pressure 
and balancing the 
effects by adjusting the 
fluid flow 

With the air-flow 
adjuster fully closed, the 
gun will emit a narrow 
cone of atomized paint. 
With the horns set 
horizontally, gradually 
open the adjuster (4), 
watching how the spray 4 
pattern changes to a v 
wide vertical fan 

Release the trigger, 
slacken the locking nng 
ontheair cap and turn 
the homs to a vertical 
position, then hand- 
tighten the locking ring 
again. With this 
configuration, the gun 
produces a horizontal 
fan-shaped spray pattern. 


CLEANING 8 SPRAY GUN csc 


As soon as you have finished spraying, emp 

the reservoir and add thinner. Operate the gun 
until clean thinner begins to emerge from the 
nozzle. If you have run out of a specific thint 
cellulose thinner can be used to clean out m 
modem finishes. 


Cleaning the air cap and fluid tip 
Ctose the valve that delivers air to the hose. Squeeze 
the gun’s trigger to clear the hase, and then 
disconnect the spray gun, Remove the air cap, soyou | 
can wipe it and the fluid tip clean with a piece of soft | 
rag. Remove any obvious blockages, usinga wooden | 
toothpick and the synthetic-bristle brush Supplied witht 
the gun. Wipe the inside of the reservoir and the 

outside of the gun with a rag moistened with thinnel 


spRAYINGTECHNIQUES 


As a general tule, it is best to apply several thin coats 
of wood finish, rubbed down between applications 
with wet-and-dry paper to remove specks of dust and 
other blemishes. Although sprayed finishes tend to 
become touch-dry relatively quickly. you will need 
space to put workpieces aside to harden properly. 
Dampen the floor to keep airborne dust to a minimum. 


eerie 


Pointing the gun 

To achieve a perfectly even 
finish, its important to 
keep the gun pointed 
drectly at the work, When 
spraying a wide panel. for 
example, flex your wrist so 
that you move the gun ina 
path parallel to the surface 
of the work 


Uneven coverage 

If you make the mistake of 
swinging the gun in an arc, 
you will deposit insufficient 
paint or vamish along each 
side of the workpiece, 
leaving a strip of thicker 
fimsh down the centre 


Spraying a flat panel 

Before spraying a vertical board or panel, adjust the gun to 
produce a fan-shape spray pattem. Aligning the nozzle with 
the top edge of the workpiece, aim the gun to one side of 
the panel. Squeeze the trigger and make a continuous pass 
at a steady pace across the panel. Don’t release the trigger 
unt the gun Is aiming well clear of the panel (1) 


Squeeze the trigger again and make a second pass in the 
Opposite direction, overlapping the first application by 50 per 
cent (2). To coat the entire panel evenly, overlap each 
Subsequent pass in a similar way 


Spraying a horizontal pane} 

You may find it easier to lay a small panel flat on your 
turntable, Working away from you, make overlapping 
parallel passes, 
holding the spray 
gun at an angle of 
about 45 degrees 
to the work 


When spraying assembled workpieces, work out a 
sequence that will enable you to coat all surfaces in 
turn and also alfow you to move the work without 
spoiling the finish. 


Spraying a table 

Itts always more convenient to spray a table top and 
underframe separately. For narrow ‘egs and rails, set the 
gun to produce a cone-shape spray pattern. for the top, 
spread the pattern into a fan 


Spraying a chair 

Set a cone-shape spray pattern for chair legs and stretcher 
rails. If necessary. open it out into a small fan for the seat 
atid back rest 


aN 


Spraying a cabinet 
Spray the inside of the cabinet first, trying not to aim the 
gun directly into right-angle corners, 


e Spray the underside of the 
top and put it aside to dry. 

° Stand the underframe on 
your turntable and spray 
the inside of the legs and 
tails. Aim the gun at one of 
the corners of a square 
leg, So you coat two 
surfaces simultaneously 

° Spray the outside of the 
legs and rails 

e Return the table top to the 
turntable, supporting it on 
small blocks of wood Start 
by spraying the edges all 
round, then coat the top 
surface evenly 


Turn the chair upside down 
on the turntable. so you 
can spray the insides of 
the legs and rails. 

° Spray the underside of 
the seat 

e Stand the chair on {ts feet 
and spray the outside of 
the !egs and stretcher rails 

* Spray the edges of the 
seat, then its top surface. 

° Finish the inside of the 
armrests and chair back 

© Spin the char round to 
coat the outside of the 
armrests and chair back 


e Finish the underside of the 
top panel 

e Spray down one side of 
the intenor, and then the 
the back panel 

e Jo complete the interior. 
spray the other side panel 
and then the bottom of 
the cabinet 

¢ Spray the exterior of the 
cabinet, treating each 
panel individually. 

e Finish the doors as 
individual panels, before 

fitting them to the cabinet 


WAX POLISH 


SEE ALSO 
Woodtuming 220-30 
Silicon-carbide papers 308-9 
Abrasive nylon pads 309 


Waxing wood is a long-established tradition, and one that is frequently 


French polish 316-19 employed by antique restorers. That is not to say the subtle qualities of wax | 
Sanding sealer 317 polish have gone unnoticed by other woodworkers, especially as a finish for 
Polyurethane varnish 320-1 open-grain timbers or as a dressing over lacquer, vamish or French polish. 
Cold-cure lacquer 321 
COMMERCIAL POLISHES oc nnmnsmnse Silicones 
Silicone oil — added to some wax polishes to make them 
Making wax polish from basic ingredients is easier to apply and burnish — will repel most surface 
sometimes advocated by traditionalists, but with such coatings, posing a probtem if refinishing is needed in the 
a variety of excellent polishes readily available there future. Sealing the wood before using this type of polish is 
seems little point in introducing a complication into a wise precaution, but applying a chemical stripper at a later | 
what is otherwise one of the simplest of wood- date may allow silicone oil to penetrate the pores of the | 
finishing processes. Most commercially prepared wax wood. It's therefore best at the outset to consider the 


polishes are a blend of telatively soft beeswax and hard Possibility of using a silicone-free polish. 
camauba wax, reduced to a usable consistency with 
turpentine or white spirit. 


Paste wax polish 

The most familiar form of wax poiishis sold as a thick paste, 
in flat tins or foil containers. Paste wax, applied with a cloth 
pad or fine steel wool, serves as an ideal dressing over 
another finish 


Liquid wax polish 

When you want to wax a large area of wood — oak panelling, 
for example — it is often easrest to brush on liquid wax potish 
that has the consistency of cream. 


Floor wax 
A liquid polish formulated for hard-wearing surfaces, floor 
Wax IS uSually available as a clear polish only. 


Woodtuming sticks 

Camauba wax is the main ingredient for sticks that are hard 
enough to be used as a friction polish on workpieces being 
turned on a lathe 


Coloured polishes 
White to pale-yellow polishes do not alter the colour of the 
wood to a great extent, but there is also an extensive 
choice of darker polishes - sometimes referred to as 
Staining waxes — that can be used to modify the 
colour of a workpiece or to hide 
scratches and minor blemishes 
Dark-brown to black polish is a 
popular finish for oak 
fumiture; it enhances the 
patina of old wood and, by 
lodging in the open pores, 
accentuates the grain 
pattern. There are warm 
golden-brown polishes made 
to put the colour back into 
c stripped pine, and orange-red 
? polishes for enriching faded mahogany 
Appiying one polish over another creates even 
more subtie shades and tints. 

It is not a goodidea to wax chairs with dark-coioured 
polishes. in case your body heat should soften the wax and 
your clothes get stained The same goes for finishing the 
insides ot drawers: fong-term contact could discolour fabrics. 


Traditional wax finish (right} ; | 
Wax polish gives a sympathetic patina to period-style furniture bij A ea ae 


fin'shing wood with 3 wax polish could hardly be simpler - it quires no more 
than careful application and sufficient energy to burnish the surface to a deep 
shine. However, as With any wood finish, the workpiece must be sanded smooth 
and anY blemishes filled or repaired before you can achieve a satisfactory result. 
Wipe the surface with white spirit to remove traces of grease. 


Although there is no need to fili the grain. it is always best to 
seal the work with two coats of French polish or sanding 
sealer before applying a wax polish, especially if you have 
coloured the wood with a solvent stain. Rub down the 
sealer COats with fine silicon-carbide paper 


Wax-polishing brushes 

Professional wood finishers sometimes use a 

bristle brush to burnish hardened wax polish. 

You can Use a clean shoe brush but may want 

to buy a 
purpose-made 
furniture brush 

that has a handle, 

to keep your knuckles 
out of the way when 
burmshing into awkward 
corners and recesses. 

In addition, there are 
circular brushes designed to fit into 
the chuck of a power drill. When using one 
of these, apply light pressure only and keep the brush 
moving across the polished surface 


Applying paste polish _ 
Dip a cloth pad into the 1 
potish and apply the first 
coat using overlapping 
circular strokes to rub the 
wax into the grain (1). Cover 
the surface evenly, then 
finish by rubbing in the 
direction of the grain. If the 
polish proves difficult to 
spread, warm the tin slightly 
ona radiator. 

After about 15 to 20 minutes, use 000-grade steel wool 
or an abrasive nylon pad to rub on more wax polish, this 
time working in the direction of the grain (2). Put the work 
aside for 24 hours, so the solvent can evaporate. On new 
work, apply four or five coats of wax in all, allowing each 
one to harden overnight 

Once the wax has hardened thoroughly, burnish 
vigorously with a soft cloth pad. Particularly when 
burnishing carved work, some polishers prefer to use a 
furniture brush (3), because it raises a better shine. 

Finally, rub over all polished surfaces with a clean duster 


Brushing on liquid polish 
Decant some of the liquid 
polish into a shallow dish 
and brush it liberally onto 
the wood, spreading the 
Wax as evenly as possible 
(1). Then put the work aside 
to let the solvent evaporate 
for about an hour. a 

Apply a second coat of wax 
with a soft cloth pad {2}, using circular strokes at first and 
finishing by rubbing in the direction of the grain. An hour 
later, apply a third coat if required 

Leave the polish to harden, preferably overnight; then 
burnish the workpiece, in the direction of the grain, with a 
clean soft duster (3) 


tf you wantto achieve the mellow sheen typical 
of wax polish but need the finish to be more 
hard-wearing, you can apply a thin wax dressing 
over polyurethane varnish or cold-cure lacquer. 


Dip 000-grade steel wool or an 
abrasive nylon pad into paste 
polish and rub the finished 
surface, using straight strokes 
in the direction of the grain 
After 15 to 20 minutes, polish 
the hardened wax with a cloth 


Waxing a turned workpiece 

Sand a tumed workpiece smooth with a fine abrasive paper 
or cloth; then rub a damp cfoth along it to raise the grain 
and, once the water has evaporated, sand the wood again. 


Hold a special hard-wax turning stick against the workpiece 
as it rotates at a slow speed on the iathe (1). As friction 
begins to meit the wax, move the stick across the work, 
coating the waod evenly 

Once the wax has hardened, holda soft cloth pad against 
the rotating workmece to raise a shine (2). Move the cloth 
slowly across the work, keeping the pad away from rotating 
parts of the lathe. Apply just enough pressure to smooth the 
surface of the wax — pressing too hard can stnp the polish. 


a 


SEE ALSO 


Softwoods 18-28 
Hardwoods 23-55 
Woodturning 220-30 
Abrasive nylon pads 309 
Wax polish 330-1 


OIL FINISH 
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Unlike vamish and paint, which lie on the surface, wood-finishing oil 
penetrates deeply into the pores, forming a resilient finish that will not 
crack, peel or chip. Most oil finishes require no more than annual 


maintenance to preserve their appearance. 


Cn ee ee UND ccespuececensparceneeccensonnnnoonoesensrofhccenetiivernere 
Some woodworkers consider oil finishes suitable only 
for hardwoods such as teak or afrormosia — but oil 
makes a handsome finish for any timber, especially 
pine, which tums a rich golden colour when oiled. 
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Linseed oil 

Traditional linseed oil is 
rarely used nowadays for 
finishing wood, mainly 
because it can take as long 
as 3 days to dry. However, 
modern manufacturers 
have been able to reduce 
drying time to about 24 
hours, by heating the oil 
and adding dners to 
produce ‘boiled linseed oil’ 


Tung oil 

Also known as Chinese 
wood oil, tung oil is 
obtained from nuts grown 
in China and parts of South 
America A tung-oil finish, 
which Is resistant to water, 
alcohol and acidic fruit 
juice, takes about 24 hours 
to dry and is suitable for 
both intenor and exterior 
woodwork. 


Applying gelled oil ‘ 
Use a soft cloth pad to rub gelled oil vigorously i the 
direction of the grain until the surface is touch-dry. Two 
coats are usually sufficient; butif the surface will be 
subjected to heavy wear or hot dishes, apply more oil 
Allow 4 hours between coats. Gelled oil dries naturally 
to a soft sheen, so there’s no need to burnish the 
workpiece again — but allow a full 48 hours before you 
put it to use, 


Finishing oils 

Commercial wood-finishing 
oils, which are based on 
tung oil, include synthetic 
resins to improve 
durability. Depending on 
temperature and humidity, 
finishing oils dry in about 6 
hours. Often referred to as 
teak oil or Danish oil, 
finishing oils are Suitable 
for any environment and 
can also be usedas a 
sealer coat for oil varnish 
or paint 


Non-toxic oils 

Although pure tung oil is 
non-toxic, some 
manufacturers add metallic 
driers to it— so don't use 
tung oil for items that will 
come into contact with 
food, unless the maker's 
recommendations 
specifically state that it is 
safe to do so, Alternatively, 
use ordinary olive oil or 
one of the special ‘salad- 
bowl oils’ sold for finishing 
food receptacles and 
chopping boards. 


Geiled oil 

A blend of natural oils and 
synthetic resin is available 
as a thick gel that behaves 
more like a soft wax 
polish. It is packed in tubs 
so that the gel can be 
picked up on a cloth pad 
Gelled oil can be applied to 
bare wood and, unlike 
other oil finishes, can also 
be applied over existing 
finishes such as varnish 
and lacquer 


OILING BAREWOOD 
Since oil is a penetrating finish, oils yt 
of! cannot be applied to a prev: 

work piece. When finishing previou: 
white spirit to clean old wax from the s 


Applying oil 1 
Apply the first coat of oil 
using a farly wide 
paintbrush to wet the 
surface thoroughly (1). 
Leave it for about 10 to 15 
minutes to soak in, then 
ensure that coverage 's 
even by wiping excess oil 
from the surface with a soft 
cloth pad. 
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After 6 hours, use an abrasive nylon-fibre p 
onto the wood in the general direction of 
Wipe excess oil from the 2 
surface with a paper 
towel or cloth pad, then 
leave to dry overnight. 
Apply a third 
coat in the 
same way. 


Allow the last coat to dry thoroughly, then bu 
surface with a duster to raise a soft sheen 
(3). For a smooth satin finish, dress 
interior woodwork with wax 3 


polish, using a clean 1 
“ | 6 


abrasive nylon 


pad or fine 
steel wool. 


Oiling tumed pieces 
After sanding a 
turned workpiece, 
switch off the fathe 
before you brush oil 
onto the wood, Let 
it soak in for a short 
while then, after 
wiping off excess oil 
with a rag, restart 
the iathe and 
burnish by holding a 
soft cloth pad 
against the slowly 
rotating workpiece. 


CHAPTER TWELVE 


FIXINGS AND FITTINGS 


The foltowing pages provide a guide to the fixings 
and fittings that eventually find their way into just 
about every home workshop. Screws and nails are 
needed so regularly, both for woodworking projects 
and DIY purposes, that it makes sense to maintain a 
pennanent stock of useful sizes and gauges. Fittings 
such as handles. locks and good-quality hinges, on 
the other hand, are often relatively expensive, so it 
is best to buy them as need arises. Joining with 
glue is without doubt the most common method of 
construction used in woodworking and, given the 
specialized properties of many modem adhesives, 
you will probabty find yourself accumulating a range 
of different types. However, not all glues have along 
shelf life. As a result, an almost full can of glue that 
you've had in store for some time may prove to be 
unusable when you need it again. So, although it 
might seem cheaper to buy glue in bulk, you may 
find bulk buying is not truly economical unless you 
are planning numerous projects. 


WOODWORKING ADHESIVES 


’ 
For centuries glue has been used to join wood to wood without the need for | 
q 
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Safety spectacies 236 
Hand veneering 284-5 
Glue film 285 
Using contact adhesive —_ 285 


mechanical reinforcement. But if you examine old furniture, you will discover that 
these early glues had distinct disadvantages — notably a tendency to break down 


Jacketed give pot 


Hot-melt-glue gun 
Squeezing the trigger melts 
the give and drives it out of 


the nozzle 


due to the presence of moisture, allowing the joints to become slack. Today 
woodworkers are able to choose from a range of excellent adhesives with different 
properties — such as slow or fast setting, long pot life, and resistance to heat or 
moisture — and most of them are capable of forming a bond so tough that the glue 


line is stronger than the surrounding wood fibres. 


Animal glues 
The traditional woodworking glue ‘s still made using animal 
skins and bone to provide the protein that gives its adhesive 
Quality. Although once the staple weodwork adhesive, animal 
glue is now rarely used except for hand-laying veneers, 
where its thermoplastic quality is especially advantageous. 
Animal glue is most commonly supplied in the form of 
‘pearls’ (fine granules) ready for dissolving n water ina 
jacketed glue pot. heated either by electricity or on a gas ring 
or stove. A slower-setting animal glue that has a jelly-like 
consisteney can be liquefied in the same kind of pot or by 
standing the glue container in hot water before application. 
There ts also a liquid hide glue supplied ready to use 
Animal glues are non-toxic. They form a hard glue line that 

can be planed and sanded, and they ean usually be 
resoftened with the application of heat or 
moisture — a boon for the furniture 

restorer, though their susceptibility 
to heat and moisture sometimes leads 
to structural failure. 


Hot-melt glues 
Hot-meit glue is sold in the form of cylindrica! sticks for 
application using a special electrically heated ‘gun’. This type 
of adhesive is convenient to use and sets within seconds, 
which makes it ideal tor constructing mock-ups and jigs 
Different adhesive sticks are available for giuing materials 
other than wood. 

Hot-melt glue is also made in thin sheets for veneenng. 
The glue is laid between the veneer and groundwork then 
activated by a heated domestic iron. 


PVA adhesives 

One of the cheapest and most convenient weodwarking 
adhesives is ‘white glue’, a ready-made emulsion of polyvinyl 
acetate (PVA) suspended in water that sets when the water 
evaporates or is absorbed into the wood. 

An excellent general-purpose non-toxic wood glue, it has 
an almost indefinite shelf life so long as it is kept in 
reasonably warm conditions. Although the tough semi- 
flexible glue line can creep, this doesn't usually happen 
except when a joint is subjected to stress over a prolonged 
period. Standard white glue is not water-resistant, but there 
is a fully waterproof exterior-grade version. 

A slightly thicker yellow aliphatic-resin PVA glue is 
resistant to heat and moisture. It sands well without 
clogging abrasive paper. You can also buy PVA glues 
modified to provide increased gap-filling capacity or to givea 
slower setting rate. 


Urea-foimaldehyde adhesives 

Urea-formaldehyde glue is an excellent water-resistant gap- 
filling adhesive that eures by chemical reaction. You can buy 
it in a powdered form which, once it has been mixed with 
water, is applied to both mating surfaces. 

Some urea-formaldehyde glues have tobe used in 
conjunction with a separate liquid catalyst or ‘hardener’ The 
hardener is applied to one half of the joint, and the 
powdered glue mixed with water |s spread onto the other 

When handling the uncured materials, work in a well 
ventilated area and wear protective gloves and spectacles 


Resorcinol-resin glues 

Similar in many ways to urea-formaldehyde adhesives, 
resorcinol-tesin glue is completely waterproof and weather 
resistant. It is a two-part glue compnsing a resin and a 
separate hardener. Some manufacturers supply both the 
resin and hardener as liquids; others supply one of the 
components in powdered form. In each case, the resin and 
hardener have to be mixed together and the mixture is then 
applied to both surfaces of the jaint. The cured adhesive 
forms a reddish-brown glue line that may be noticeable on 
pale-coloured timbers. Setting time !s accelerated by hot 
weather, and the adhesive may not cure at all at 
temperatures mucti below 15°C (60°F}, When handling the 
uncured glue, ventilate your workshop and wear hand and 
eye protection. 


Polyurethane glues 

These waterproof glues are able to form a particular! 
joint in difficult situations, especially when you are trying 10 
join end grain to cross grain. End-grain fibres tend to absorb 
water-based glues and swell, then shrink when the moisture 
dries out. This can sometimes weaken the [ount. 
Polyurethane glues expand as they cure, which overce 
the problem. Onee they have set, these glues Neither 
contract nor expand and can be stained and sanded 


y strong 
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Contact adhesives 
Aco ntact adhesive IS spread as a thin layer on both mating 


surfaces Alter the glue has set, the twocomponents are 
brought together and the bond is instant. Modified versions 
allow the positions of the components to be adjusted until 

sure 1s applied with a block of wood or a roller, causing 
the Qlue to bond This type of adhesive ts used extensively 
for gluing melamine 
laminates to kitchen 
worktops. Soft thixotropic 
(ge!-ike) versions are used 
for applying wood veneers 

Solvent-based contact 

glues set quickly but are 
extremely flammable and 
emit unpleasant fumes. Use 
them in a well-ventilated 
workshop only, Waterbased 
contact adhesives are safer 
but take longer to dry. 


For glue to be effective, it is essential that the 
joining surfaces are well prepared. They must be 
clean, grease-free, flat and smooth. Roughing them 
to provide a better key is not recommended for 
wood joints. 


Moisture content 

The moisture content of the wood can affect the quality 
of ajaint. If it is more than about 20 per cent, some glues 
may never set satisfactorily. If [tis less than 5 per cent, 
the glue may be absorbed too quickly and the bond will 
be unsatisfactory 


Applying adhesives 
Unless the manufacturer's instructions say otherwise, it is 
best to spread glue evenly, but not too thickly, onto both 
suifaces of the joint. This is especially important for joints 
ike a mortise-and-tenon (1) - where most of the adhesive 
can be scraped from the tenon as It is inserted, so that 
the joint is starved of glue 

Some (wo-part resin-and-hardener glues (see above) 
are appiied differently. The resin is spread onto one half of 
the joint, and the hardener is applied to the other 
Because the reaction does not begin until the joint is 
ciosed, this provides plenty of time to assemble and 
clamp large or complicated workpieces 
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Epoxy-resin adhesives 
Epoxy adhesive is a synthetic two-part glue consisting of a 
resin and a hardener, normally mixed in equal proportions 
Just before application. The most common form of epoxy 
glue is a general-purpose adhesive — sold in tubes - for 
Joining diverse materials. As it is relatively thick, it is not 
really suitable for woodwork. However, you can buy liquid 
versions of the adhesive, made for gluing wood 

Epoxy giues cure by chemical reaction to forma strong 
transparent glue line. Standard epoxy adhesives take a few 
hours to set hard, but fast-setting glues are also available 


Cyanoacrylate glues 

The cyanoacrylates — ‘super glues’ - come close to being 
universal adhesives. They bond a great many materials, 
including human skin ~ so take care when handling them 
and keep a propnetary super-glue solvent in your workshop 


Super glues must be used sparingly. Most are thin liquids, 


but a gel type ts also available, They are commonly used by 
woodturners and carvers for making fast repairs. 


Clamping joints 
Most joints have to be clamped while the glue sets. This 
bnngs the joining surfaces intoclose contact and 
squeezes excess glue from the joint. Wipe the excess 
glue from around the assembled joint, with a damp cloth, 
before it sets. A few minutes later, retum to the assembly 
and check whether hydraulic pressure within the joint has 
forced out more glue. If it has, give the cramp screws an 
extra turn (2) and wipe away the excess. 


Rub-jointing 

A close-fitting butt joint will often bond satisfactorily under 
atmosphenc pressure, without clamping. This is achieved 
by coating both surfaces with glue, then rubbing them 
together (3) tosqueeze glue and air out of the joint while 
aligning the components. 


APPLICATORS oo... 


Unless they are sold with 
a specific applicator, you 
can spread adhesives 
with a brush, flat stick or 
roller. When prepating 
glue, always follow the 
manufacturer’s 
recommendations. 


Glue brush 

A wire bridle stiffens the 
bristles of a glue brush. It 
can be removed when the 
bristles wear down. 


/ 


Glue syringe 

Use a plastic synnge to 
apply an exact amount of 
woodworking adhesive 
when you need to glue 
inaccessible joints. 
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SEE ALSO 
Hammers 

Nail punch 
Using hammers 
Extracting nails 
Inserting screws 
Screwdriver tips 
Butt joints 
Mitre joints 

Lap jaints 


Gauge 


Length 


How sciews are measured 


Not less than 3mm (Yuin) 


Choosing the length of a screw 
A screw should be three times 
as long as the thickness of the 
wood tt is to secure 


Pifot holes 

To prevent the wood splittmg, 
drill a pilot hole in the work to 
guide a conventional 
woodscrew. Use a drill bit that 
ts slightly narrower than the 
width of the screw’s thread 


WOODSCREWS 


Woodscrews are primarily used for joining wood to wood, the clamping 
force they provide creating a strong joint that is easily dismantled. They are 
also used for attaching fittings such as hinges, locks and handles. Most 
general-purpose woodscrews are made of steel, which is sometimes case- 
hardened for extra strength. Brass screws are more decorative, and 


stainless-steel screws have a high resistance to corrosion. Both brass and 
stainless-steel screws can be used to fix acidic woods that are stained by 
ordinary steel fixings. Steel screws are sherardized to prevent corrosion, 
chrome plating and black japanning are used as decorative coatings. 


CRE WA reer Risse RTI whe a tae 
The specified length of a screw corresponds to the part 
of it that enters the wood. A countersunk screw, for 
example, is measured from end to end, whereas a 
roundhead screw is measured from its point to the 
underside of the head. This measurement can be 
anything from 6 to 150mm (1% to 6in). 


Select a screw that is about three times as long as the 
thickness of the piece of wood or board it is to secure. Also, 
bear in mind that even if a woodscrew Is not long enough to 
burst through the back of a workpiece it will deform the 
wood fibres, creating a noticeable bulge in the timber, unless 
you make sure the point stops at least 3mm (!/sin) short of 
the surface 

Screws are specified by nominai diameter or ‘gauge’. as 
well as length. Sometimes a precise measurement Is used, 
but in most cases screw gauges are specified by numbers 
from 0 to 20 — the higher the number, the larger the screw 
For example, the diameter of a No5 screw is about 3mm 
(Yain) and that of a No14 screw is about 6mm (Vain). Fora 
strong fixing select the largest possible gauge, though the 
nominal diameter of the screw should never exceed one- 
tenth of the width of wood into which it is to be inserted 
The table of woodscrew sizes below shows the lengths 
commonly available in the various gauges 


WOODSCREW SIZES 


Conventional woodscrews 
About 60 per cent of the 
overall length of a 
conventional woodscrew is 
threaded. This spiral thread 
bites into the wood as the 
screw is turned, pulling it 
into the timber. The plain 
cylindrical shank of a 
woodscrew acts like a 

dowel peg and is 
surmounted by a wider head 
that holds the workpiece or 
attachment in place 


Conventional Twin-threaded 
woodscrew screw 
Shankless screws 

The term ‘shankiess’ descnbes a wide range of modem 
woodscrews. On many types relatively coarse threads fun 
right up to the head of the screw, providing a strong fixing. 
Alternatively, a narrow shank —no wider than the threaded 
part of the screw —reduces the risk of splitting. There area 
great many varieties of shankless screw. Some are designed 
for use with a particular material — chipboard or DF for 
example, Others have sharp or spiral tips, able to penetrate 
the surface and bore their way into the wood without the 
need for a pilot hoje. The steep pitch of twin-threaded 
screws aliows them to be driven quickly with power tools. 


SCREW SLOTS os 


The design of the sfot or 
slots cut into the head of a 
screw accommodates the tip 
of a particular screwdriver. 


\ Slotted screw 
ay This screw has 4 
single groove 
machined across the head for 


a Straight-tipped screwdriver. 


Cross-head screw 
The intersecting slots 
are designed to 


accept the tip of a matching 
cross-head screwdriver. 


> Clutch-head screw 
This ‘thief-proof 
screw —for fixing 
locks — cannot be withdrawn 
with a conventional screwdriver. 


Most Shankless screws have a countersink head, 
often ribbed on the underside to cut its own 
recess. Conventional screws are made with 
various heads. 
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Woodworkers generally use a limited range of nails - 
mainly for constructing mock-ups and nailing man- 
made boards. For attaching upholstery to wooden 


Many woodworkers regard exposed screw heads as 
unsightly. Various fittings are available to conceal 
screw heads or enhance their appearance. 


1 Recessed screw cup 
A durable brass collar for demountable countersunk screws. Lies 
flush wah the sutface of the wood. 


2 Surface-mounted screw cup 

Made from pressed brass. Provides a raised collar for countersunk or 
tased-head screws. Ideal for softwood, since it increases the 

bearing area beneath the screw head. 


3 Domed cover 
A plastic ‘dome’ that snaps over the rim of a matching screw cup to 
he the head of a woodscrew. 


4 Cross-head cover 
A moulded plastic cover with a spigot on the underside that provides 
a tight friction fit in cross-head screw slots 


5 Mirror-screw cover 

Achramed brass dome with a threaded Spigot that screws into the 
top af special countersunk 

Screws designed to attach 7 

a sheet of mitror 

glass toa wall 


Size: 25 to 150mm fi to 6in} 


2 Oval wire nail 

A general-purpose nail with an 
oval-sectian shank that is 
designed to reduce the risk of 
Splitting wood. Its head can be 
punched below the surface 
Finish: Bright steel. 

Size: 25 to 150mm (1 to Gin} 


3 Lost-head nail 

A finishing nail that has a 
narrow shank. Used in making 
large butt joints and mitres. 

The head ts punched below 

the surface 

Finish: Bright steel 

Size: 40 to 100mm (1 "in to 4in) 


4 Panel pin 

Used for securing thin plywood, 
MOF or hardboard and for fixing 
small joints 

Finish: Bright steel 

Size: 12 to 50mm|('% to 2in) 


5 Corrugated fastener 

This fixing is used when making 
mitres and butt joints for rough 
framing Placed across the joint 
line, the fastener is driven flush 
with the surface of the wood. 
Finish: Bright steel 

Size: 6 to 22mm ("4 to “hin) 
deep 


6 Timber connector 

Spiked metal plate used for 
securing framework joints. The 
plate 1s placed across the joint 
tine and the spikes are driven or 
pressed into the wood. 

Finish: Galvanized stee! 

Size: 25 x 125mm (1 x Sin) to 
175x 350mm {7 x t4in) 


7 Upholstery nait 

A decorative fixing for 
upholstery fabric or bratd. 
Finish: Brass, chrome or bronze 
Size: 12mm {'/zin) 


8 Cut tack 

This nail is designed for 
attaching fabric to an 
upholstered underframe. Its 
sharp point is pushed into the 
wood ready for driving. the 
wide head grips the fabric 
Finish: Blued steel. 

Size: 12 ta 30mm ("2 to HN Ain) 


9 Gimp pin 

These small tacks are used 

for the ‘invisible’ fixing of 
upholstery braid. 

Finish: Various colours, to 
match braid. 

Size: 9 and 13mm P% and in} 


Countersink Raised head Round head underframes, specialized tacks and nails are required. 
| head This fits into a Normally used The sizes given below are those most 

Aflat-topped similar recess. to fix flat sheet commonly available. : 

head that lies but has a material to 

flush with the slightly domed wood. Has an 1 Round wire nail 

surface of the top. Often used appreciably A strong fixing used for rough 

work. It fitsinto whenthehead domed top carpentry and for constructing 

a tapered of the screw is with a flat mock-ups 

recess to be exposed underside. Finish: Bright steel 


Corrugated fastener 
Drive the fastener across a joint. 


Timber connector 
This sutface fixing makes a 
strong butt joint. 
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SEE ALSO 

Drop-leaf tables 88-9 
Pembroke tables 89 
Folding-tap tables 90 
Cupboard daors 96,98 
Fall flaps 97 
Built-in storage 102 
Rule joint 179 
Pillar dsills 216-17 
Woodscrews 336-7 


Piano hinge 

A pianohinge, made in 
continuous 2m (6ft Gin) lengths, 
is used where an especially 
strong fitting is required. The 
hinge is cut to fit the workpiece 


A flush hinge is not recessed 


into the wood. 


HINGES 
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Well-made hinges for cabinet doors and fall flaps are relatively expensive, 
but cheap hardware with slack knuckles, shallow screw recesses and 
insubstantial leaves can be troublesome and may ruin the appearance of an 
otherwise handsome workpiece. 


Butt hinge 

The solid-brass butt hinge is 
the traditional cab:net- 
maker's hinge. Broad-suite 
butt hinges ~ which have 
relatively wide leaves — are 
suitable for wardrobes and 
large cupboards. Narrow- 
suite hinges are used for 
small cabinets and boxes 
Butt hinges can be used to 
hang inset and lay-on doors 


Lift-off hinge 

These are used when it is 
necessary on occasion to be 
able to remove a hinged 
component, such as a 
dressing-table side mirror. 
Good lift-off hinges are 
made of solid brass, usually 
with asteel pin, Left-hand 
and right-hand versions 

are made. 


Flush hinge 

A flush hinge ts used for the 
same purposes as a butl 
hinge, but for lightweight 
doors only. This type of 
hinge is easy to fit, as it 
doesn't have to be recessed 


into the wood. 


Concealed cabinet hinge 
Lay-on doors are often hung 
using modern concealed 
hinges, which are capable of 
adjustment so that a row of 
doors can be aligned 
accurately. Most concealed 
hinges have a circular boss 
that fits into a hole drilled in 
the door and a base plate 
that you screw to the 
cabinet These hinges are 
designed to allow a door to 
be opened without 

colliding with 
another one 
butted next 
to It 


Cabinet----- e 


Concealed cabinet hinge inuse 


Cylinder hinge 

This hinge allows a door to 
be opened a full 180 
degrees — especially suitable 
for bifotd or concertina 
doors. It can be used for 
hanging normal inset or lay- 
on doors, Cylinder hinges 
are invisible when the door 
is closed 


Cylinder-hinged bifold doors 


Soss invisible hinge 

Used tn the same situations 
as a cylinder hinge, but for 
heavier-weight doors. 


Cranked hinge 

The cranked hinge is used 
for fine cabinetwork with 
lay-on doors. The door can 
be swung through an arc of 
180 degrees 


joor closed 


Door open 
Cranked hinge inuse 


Flush-fitting flap hinge 
This type of adjustable hinge 
allows a lay-on 
fall flap to lie 
flush when 
open. 


Flap lies flush when open 


Backflap hinge 

With its wide leaves 
recessed into the wood, the 
traditional solidbrass 
backflap hinge 's used for 
attaching bureau fall flaps, 


Bureau flap closed 
ak 
Bureau tlap open 


Centre hinge 

Recessed into the edge of a 
door, lid or fall flap, this type 
of hinge & practically 
invisible when closed. 


SSF 
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Centre-hinged door closed 


Table hinge 

This is a version of the 
packflap hinge specially 
designed for mounting fold- 
down table flaps made with 
grule joint. The hinge’s 
longest leaf is screwed to 


the table flap 


Flap 


Table flap raised 


Table flap lowered 


Counter hinge 

A counter hinge is used for 
a double:thickness table top 
that opens up to twice its 
size. It is also used for falt 
flaps. Its dovetail-shape 
leaves resist the shear 
forces imposed on the 
screws 


= 


Table top opened up 


FITTING A BUTT HINGE 
The leaves of a butt hinge 
can be recessed into the 
door and cabinet equally, 
with exactly half of its 
knuckle protruding from 
the face of the door. 


Alternatively, the hinge can 
be offset so that the front 
edge of the cabinet’s side 
Panel appears as an 
unbroken line. Lay-on 
doors can also be hung 
either way. 


Butt-hinged lay-on door 


A butt hinge is usually 
placed at a distance equal to 
its own length from the top 
or bottom edge of the door; 
if the door is framed, it is 
nearly always aligned with 
the edge of the rail. 

Having marked the 
position of the hinge and the 
depth of the recess with a 
try square and marking 
gauge, make sawcuts 
across the waste (1). Chop 
along the back edge of the 
recess with a chisel and 
mallet before paring out the 
waste (2). Fit 
each hinge 
and insert 
the screws 


Narn Te OTT oi ennain cxnlentegomeatin 


The pivoting wooden brackets that support the 
folding flaps of a Pembroke table can be attached to 
the table’s underframe with deep butt hinges, but 
they are not as strong as the integral wooden hinges 
known as ‘knuckle joints’. 


Pivoting wooden bracket 


Chamfer Hole for pivot rod 


Marking out the joints 
Using a cutting gauge set 
to the thickness of the 
wood, mark a line parallel 
with the end of each half 
of the joint on all four 
faces, Draw diagonals on 
the edges (1). Place the 
point of a compass where 
the diagonals cross and 
draw a circle with a 
diameter equal to the 
thickness of the work (2) 
To mark the knuckle 
chamfers, use a try square 
to draw lines that pass 
through the points where 
the circumference of each 
of the circlesbisects the 
diagonals (3), Square 
these lines alt round 


Knuckle joint 


Cutting the joint 

Saw down the chamfer lines across each side of the 
workpieces to meet the marked circles, then cut out the 
waste on the knuckle side of the kerfs (4). Clamp a guide 
block across the work and plane each chamfer (5). 


5} 
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Form the rounded knuckle ends with a rasp and file, then 
smooth them with a shaped sanding block. Divide each 
piece of wood into five equal parts and use a marking 
gauge to scribe lines around both knuckle ends (6). Mark 
the waste between the knuckles to leave three on one 
end and twoon the other. Cutdown each line on the 
waste side with a dovetail saw, then remove the waste 
with a coping saw. Shape the concave shoulders by 
scooping out the wood between the knuckles witha 
chisel held bevel downwards. If possible, trim the knuckle 
ends with an in-cannel gouge {7} 


Assemble the joint and clamp the workpieces between 
battens to align them, then use a pillar drill to bore a hole 
through the knuckle centres (8) to match the diameter of 
a steel or brass pivot rod, Tap the rod into the hole and 
file it flush 


SEE ALSO 
Fall flaps 
Table construction 


Sliding doors 


72,97 
85-90 
Cabinet constuction 91-103 


97, 103 


KNOCK-DOWN FITTINGS 


FERRET REE O eRe eee ewes ee HEE EEE EHS EG EERE SETAE EEE EEE E EEE EEEEE HEH EERE EESE HEHE EEE EEEREE EEE E SEER EEEEHEEEEEEEEEE OEE Eee enue 


When making large-scale constructions - especially ones that have to be assembled 


on site — it's often expedient to use components or subassemblies joined with 
mechanical fixings, rather than adhesive. These ‘knock-down’ fittings are also 


convenient when you want to build a workpiece that can be dismantled at some 
future date for transportation. In general, knock-down fittings are designed for use 
with square-cut butt joints and require precisely bored holes for accurate 
positioning. As a result, they are most popular with woodworkers who are 
equipped with power tools or woodworking machines. 


Chipboard insert 

You can improve the 
strength of screwed joints in 
chipboard by fitting nylon 
inserts into the square-cut 
edges. These fasteners plug 
into predrilled holes and 
expand to grip the chipboard 
as the screw is tightened. 


Chipboard insert 


Block joint 

Consisting of two 
interconnecting plastic 
blocks, this knock-down 
fitting is used to join panels 
at nght angles. With one 
block screwed to each 
component, a clamping bolt 
or tapered metal piate pulls 
the two blocks together. 


Clamping bolt 


Assembled block joint 


Screw connector 

These fittings have coarse 
threads that make secure 
butt joints without inserts 
The shallow countersunk 
heads are cross-slotted or 
have a hexagonal socket that 
Is driven with a cranked key 
The connector, which ts 
dnven into a predrilled pilot 
hole, will form its own 
countersink except in hard 
melamine-faced boards 


Screw connector 


Cam fitting 

The cam fitting is for boxes 
constructed from man-made 
beards. It is used to make 
corner joints or to hold 
shelves or vertical dividers. A 
round-headed metal dowel 
screwed into one panel fits 
into a cam-action boss set in 


the other. Turning the boss 
pulls the joint tight 
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Disassembled cam fitting 


Screw socket 

Metal screw sockets provide 
fixing points when bolting 
together wood frames or 
man-made boards. A coarse 
thread on the outside of 
each fitting pulls the socket 
into a hole dniled in the face 
of one of the components. A 
finer thread on the inside of 
the fitting receives a bolt that 
holds the other component 
in place 


Screw socket 


Panel connector 

Panel connectors are used 
to bolt worktops edge to 
edge. To fita connector, drilt 
a stopped hole in the 
underside of each panel and 
cut a narrow channel, linking 
the two holes, to take the 
connecting bolt. Turning the 
hexagonal nut with a 
spanner pulls the worktops 
together 


Panef connector 


Tee nut and bolt 

A tee nut is an internally 
threaded collar with an 
integral sptked washer that 
provides a firm anchor fora 
bolt fixing. A relatively crude 
fitting, it is probably best 
reserved for upholstered 
frames 


Cabinet connector 
Cabinet connectors bolt 
adjoining cupboards 
together and help keep 
them aligned The bolt is 
passed through a hole ina 
side panel into the ribbed 
‘nut’, which fits tightly ina 
hote drilled in the 
neighbounng panel. The 
fitting is removable 
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Ribbed nut 


Cabinet connector 


Bolt and barrel nut 
Suitable for most types of 
frame construction. this isa 
strong and Positive fitting 
The bolt passes through a 
counterbored hole in the leg 
or stile and into the end of 
the rat, where It iS screwed 
into a threaded barrel nut 
located in a stopped hole A 
screw slot in the end of the 
nut helps you align the 
threaded hole with the bolt 
Inserting a wooden locating 
dowel in the end of the rail 
makes assembly easier and 
prevents the rail tuming as 
the bolt is tightened 


8olt and barrel nut 


Corner plates 
Pressed-metal corner plates 
form demountable joints 


between table legs and rails. : 


The flanges fit into slots cut 
across the inside of each 
rail, and the plate is held in 
place with woodscrews. A 
threaded hanger bolt, 
screwed into a chamfer 
planed on the inner corner 
of the leg, passes through 
the piate and is secured 
with 2 wing nut. Tightening 
the nutpulls the leg hard up 
against the rails 


Hanger bolt 
~ i} 


Comer plate 


LOCKS AND CATCHE 
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Small finely made locks are often fitted to furniture and boxes. However, 
; they do not afford a high degree of security - merely a measure of privacy - 
: as most of them can be forced. For everyday storage, a simple catch avoids 


; the inconvenience of having to use a key. 


Cabinet lock 

: The traditional cabinet lock is used to secure drawers and 

; cupboards. A surface-mounted lock is screwed directly to 

: the inside of a lay-on door or drawer. When either is inset, it 
: IS possible to fit a neater recessed lock that {ies flush with 
the surface of the wood. A similar lock for boxes with lift-up 
? lids has a striker plate with hooked pins that are engaged by 
: the lock mechanism. Cabinet locks are often made with two 
: keyholes at right angles to each other, so they can be 

? mounted horizontally or vertically. Left-hand and right-hand 

; versions are also available. 


Drawer/door 


; Fall-flap lock 

: This cylinder lock is designed to lie flush with the inside 

: surface of a bureau fall flap or fold-down counter flap. The 

; key — which can only be removed when the flap is closed — 
: is pushed in and tumed to operate a spnng-loaded bolt 


Striker plate 


? Stiding-door lock 

: A special cylinder lock is required to secure overlapping 
sliding doors. The lock, which is fitted to the outer door, Is 

Z operated by a push button that sends a boit into a socket 

; recessed in the inner door. Tuming a key withdraws the bolt 


i Escutcheons 

? Anescutcheon Is a decorative metal plate used to surround 
Hr keyhole. Most escutcheons are pinned to the door, but 

? there are also small unobtrusive recessed versions 


Magnetic catch 

A small encased magnet (or 
pair of magnets) is screwed 
to the inside of a carcass 
side panel of located ina 
hole drilled in its edge. The 
magnet attracts a metal 
striker plate fixed to the 
cupboard door. 


@-4---- Cabinet 


seen Catch 


Ball catch 

This comprises a spnng- 
loaded steel ball trapped in a 
cylindrical brass case that is 
inserted in the edge of a 
cupboard door When the 
door is closed, the ball 
springs into a recess ina 
metal striker plate screwed 
to the carcass 


Neeeee Cabinet 
Catch 


Door 


Magnetic touch latch 

A cupboard fitted with a 
touch latch doesn't need a 
handle. Pressure on the 
door operates a spnng that 
pushes the door open 


++ Cabinet 


Door bolt 

Ona twin-door cupboard, 
one door is fitted with a pair 
of neat surface-mounted or 
flush bolts and the other 
one with a lock or catch 


Door ++» 


SEE ALSO 
Falt flaps 
Cupboard doors 
Lift-up doors 
Drawers 
Built-in storage 
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HANDLES 
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Handles are essentially functional pieces of hardware, but are also used as 
decorative features to enhance the appearance of furniture. Select an 
appropriate size and shape to suit the style and scale of your workpiece. 


Cabinet handle 

The classic cabinet handle is available ina vanety of forms, 
including the distinctive swan-neck handle and the stronger, 
and even more decorative, plate handie 


Drop handle 
A single teardrop-shaped or decorative fingergrip hangs from 
the centre of this type of handle 


Ring pull 
This ts similar in construction to a drop handle, but the ring 
hangs from the top of the backing plate 


Door or drawer knob 

Traditional rounded door or drawer knobs are made in a 
vanety of sizes to suit fumiture ranging from wardrobes to 
collector's cabinets. The method of attachment may be a 
screw projecting from the back of the knob, or a machine 
screw passed through the door or drawer front into the knob 


Flush handle 

A pivoted nng or D-shaped handle lies flush with a thick 
solid-brass backing piate, which 1s recessed into the drawer 
front and fixed with countersunk woodscrews 


Drawer pull 

One-piece cupped drawer pulls were originally used on 
military chests. They serve as strong screw-fixed handles for 
cupboards and chests of drawers 


D-handle 
These slim handles suit simple modern furniture. They are 
made with threaded inserts for machine-screw attachment 


Sliding-door handle 


Circular or rectangular recessed fingergnps are made for 
gluing into overlapping sliding doors. 


Oy 
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A stay is designed primarily to suppoit a fall flap ina 
horizontal position, taking the strain off the hinges, 

Stays are also used to stop hinged doors opening too 
far and to support chest lids or high-leve | fift-up deors, 


Fall-flap stays 

The simplest fall-flap stay is scren-fixed at both ends and 
has a riveted joint approximately halfway along the arm 
that breaks to allow the stay to fold back into the cabinet 
(1). A better-quality version slides silently on a bar fixed 
either horizontally or vertically on the inside of the cabinet 
(2).A friction stay (3) controls the movement of tie flap 
so that it falls slowly and smoothly under its own weight. 


j 2 3 A turnscrew 
tegulates the 
amount of ; 
friction and, 
corisequently, the 
rate at whids the 
flap falls. 


Door stays 

A door stay prevents a 
cupboard door being 
npped off its hinges, by 
restricting its swing to a a 
maximum of 90 degrees. The arm, screwed to the door, 
slides through a pivoting fixing attached to the cabinet. 


Lift-up door stays 
Stays for lift-up doors or 
lids lock automatically 
when the door or tid Is 
raised, and are released 
when it Is lifted slightly 
before being allowed to fall. Friction stays that prevent 
doors or lids slamming shut are also available 


1 Swan-neck cabinet handle 
2 Plate handle 

3Aing pull 

4 Drop handles 

5D rawar pull 

6 Knobs 

7 Flush handle 

8 D-handles 

9 Sliding-door handle 
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Air drying 

Method for seasomng 
timber that permits covered 
stacks of sawn wood to dry 
naturally in the open air. 
Albumum 

Another name for sapwood 
Alloy 

A mixture of two or more 
metals creating a 
composition with specific 
properties 

Animal glue 

Protein-based wood glue 
made from animal skins 
and bones. 

Anthropometry 

The comparative study of 
the dimensions of the 
human body 

Arc 

Part of an unbroken curved 
line as drawn by a compass 
Aris 

The sharp edge where two 
surfaces meet at an angle 
Autoclave 

Sealed pressure vessel 
used in the production of 
dyed veneer. 

Axis 

Imaginary tine about which 
an object such asa chair rail 
iS symmetrical. 


Backing grade 

Category of cheaper veneers 
that are glued to the back of 
aboard in order to balance 
better-quality veneers glued 
tb the front face 

Banding 

Plain or pattemned strip of 
veneer used to make 
decorative borders 
Barefaced 

Description of a joint that 
has one shoulder only 
Batten 

Strip of wood 

Bead 


A rounded convex shape 
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turned on a lathe. or A fine 
moulded strip of wood, also 
known as beading 

Bevel 

A surface that meets 
another at an angle other 
than a right angle. orTo cut 
such a sutface. See also 
chamfer. 

Bifold door 

Type of sliding door made 
from two hinged panels that 
fold as the door is slid 
sideways 

Biscuit 

Small oval plate of 
compressed wood that fits 
into a stot cut in bothhalves 
of a joint as a means of 
reinforcement 

Blank 

Piece of wood roughly cut 
to size ready for turning on 
a lathe 

Bleeding 

Process whereby a 
substance sud as natural 
wood resin permeates and 
stains the surface of a coat 
of finish 

Blister 

Small raised area of veneer 
resulting from insufficient 
glue at that point. 
Blockboard 

Man-made building board 
with a core of approximately 
square-section solid-wood 
stnps sandwictied between 
thin plywood sheets. See 
atso laminboard 

Bond 

Method of gluing the 
abrasive to the paper or 
cloth backing of matenals 
used fer smoothing wood 
Bore 

To drill a hole 

Boasting in 

Carving roughly to shape 
Bowing 

Lengthwise bending of a 
piece of wood as a result of 
shrinkage. 

Bruise 

To dent timber by striking it 


with ahard object such as 
a hammer 

Bun 

See burr 

Burr 

Warty growth on the trunk 
of a tree; when sliced, it 
produces speckled burr 
veneer. or An extremely thin 
stnp of metal teft along the 
cutting edge of a blade after 
honing or grinding 

Button 

Wooden device screwed to 
the underside of a tabie top 
In order to fix it to an 
underframe 

Button polish 

Best-quality French polish 
made from small translucent 
discs of shellac. Any 
impurities are detectable 
when the discs are 
ituminated from behind 
Buttress 

Roughly tnangular 
outgrowth at the foot of a 
tree trunk. Buttresses 
provide the tree with 
increased stability 
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Cabinet-maker 

Maker of good-quality 
furniture. 

Cabriole leg 

Furniture leg developed in 
the 18th century, made with 
an upper convex curve that 
descends, tapering, toa 
concave curve 

Calibrated 

Marked out with one or 
more scales of 
measurement. 

Caipenter 

A woodworker but not 
necessarily one who 
specializes in fine work. 
Case-hardened 

Term used to descnbe 
unevenly seasoned timber 
with a moisture content that 
varies throughout its 
thickness 


Catalyst 

A substance that stimulates 
or increases the rate of a 
chemical reaction. 

Cauls 

Sheets of wood or metal 
used to press veneer onto 
groundwork. 

Chamfer 

A 45-degree bevel along the 
edge of a piece of wood, 
board or panel. orTo cut 
such a bevel 

Chattering 

Noise caused by a 
workpiece vibrating 

Checks 

Splits in timber caused by 
uneven seasoning. See also 
knife checks. 

Chipboard 

Man-made building board 
composed of compressed 
particles of wood and glue 
Cissing 

Small circular blemishes in a 
cured or dned finish, caused 
by silicone wax permeating 
the wood fibres. Also known 
as ‘fish-eye’ 

Claw 

Split hammer peen used to 
grip a nail by its head and 
lever it out of a piece of 
wood or board. 

Clear timber 

Good-Quality wood, free 
trom defects. 

Closed-coat 

Term used to describe 
sandpaper that has abrasive 
particles packed closely 
together 

Coarse-textured 

See open grain, 

Collet 

Tapered sleeve. made in two 
or more segments, that 
grips the shaft of a cutter or 
dnil bit. 

Comb-grain 

Another term for quarter- 
sawn. 

Compound mitre 

A mitre angled in two 
planes 


Contact glue 

Anadhesive that bonds to 
itself without the aid of 
cramps when two 
previously glued surfaces 
are brought together 
Concave 

Curving inwards. 

Convex 

Curving outwards. 
Cordless tools 
Battery-operated tools, not 
connected to mains 
electricity by aflexible cord. 
Core 

The central layer of plies, 
particles or stnps of wood in 
a man-made board 
Counterbore 

To cut a hole that permits 
the head of a bolt or screw 
to lie below the surface of a 
piece of wood. orThe hole 
itself 

Cove 

A concave moulding along 
the edge of a workpiece, or 
Another term for hollow. 
Crest rail 

The top rail of the back rest 
of a chair 

Cross- banding 

Strips of veneer cut across 
the grain and used as 
decorative borders. 
Crosscutting 

Sawing across the grain 
Cross grain 

Grain that deviates from 
the main axis of a workpiece 
or tree, 

Crotch figure 

Another term for curl figure. 
Crown-cut 

Term used to descnbe 
veneer that has been 
tangentially sliced from a 
log, producing oval or curved 
grain patterns. 

Cupping 

The bending of a piece of 
wood across its width as a 
result of shrinkage. 

Cure 

To set by means of a 
chemical reaction. 
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Curl figure 

The grain pattern of wood 
cut from the fork where 

a branch joins the trunk of 
a tree 

Curly figure 

See curly grain. 

Curly grain 

Wood grain exhibiting an 
irregular wavy pattern. 
Curtaining 

An undulating ridge of 
sagging paintwork, 
resembling the shape of a 
draped curtain. 


Be ee. 
Defect 

An abnormality or irregularity 
that decreases wood's 
working properties and 
value 

Diffuse-porous 

Description of hardwoods 
where the pores of the 
sapwood and heartwood are 
roughly the same size. See 
also nng-porous 

Dimension stock 

Prepared timber cut to 
standard sizes 

Double insulation 

A power tool with a non- 
conductive plastic casing 
that protects the user from 
electric shock is described 
as ‘double-insulated' 
Draw-filing 

Smoothing metal by drawing 
a file across it with the teeth 
at a shallow angle to the 
surface being smoothed 
Dressed stock 

Another term for dimension 
stock 

Durability 

The extent to which a finish 
will resist wear and tear. 
Bust panel 

Horizontally mounted panel 
that protects the contents of 
a drawer from the dust 
created by the drawer above 
rubbing on its runners. 
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Earlywood 
The part of a tree’s annual 


growth rings that is laid 
down in the early part of the 
growing season. 
Edge-grain 

Another term for quarter 
sawn 

End grain 

The surface of wood 
exposed after cutting across 
the fibres. 

Equilibrium moisture 
content (EMC} 

The moisture content 
reached when a piece of 
timber is exposed to a 
constant level of 
temperature and humidity. 
Ergonomics 

The study of the relationship 
between the average human 
body (especially that of a 
worker or machine operator} 
and its environment. 
Escutcheon 

The metal lining of a keyhole 
or a protective plate that 
surrounds it 


Face edge 

The surface planed square 
to the face side, from which 
other dimensions and angles 
may be measured, 
Face-quality veneer 
Better-quality veneer, used 
to cover the visible surfaces 
of a workpiece. 

Face side 

The flat planed surface from 
which all other dimensions 
and angles are measured. 
Feed 

To push a workpiece in a 
controlled manner towards a 
moving blade or cutter. 
Fence 

Adjustable guide that keeps 
the cutting edge of a tool at 
a set distance from the 
edge of a workpiece 

Ferrule 

A metal collar that reinforces 
the wood where the tang of 
a chisel or other handtool 
enters the handle 
Fibreboards 

Range of building boards 
made from reconstituted 


wood fibres 

Fielded panel 

Solid-wood panel with 
edges bevelled to fit 
grooves in a frame. 

Figure 

Another term for grain 
pattern 

Fillet 

Narrow strip of timber. 
Fish-eye 

See cissing 

Flat-grain 

Another term for plain-sawn 
Flat-sliced 

Term describing a narrow 
sheet of veneer that has 
been cut from part of a log 
with a knife 

Flat-sawn 

Another term for plain-sawn 
Flitch 

Piece of wood sawn from a 
log for slicing into veneers, 
or Bundie of sliced veneers 
Flute 

Rounded concave groove 
Fox wedging 

Name of jointing procedure 
where wooden wedges are 
used to spread a tenon in a 
stopped mortise 
Fresh-sawn timber 

Wood newly cut from a log. 
Front elevation 

Scale drawing showing the 
front view of a workpiece. 


Gauging 

Marking out a piece of wood 
with a marking gauge, 
mortise gauge or cutting 
gauge. 

Grain 

The general direction or 
arrangement of the fibrous 
materials of wood 

Gravity guard 

A blade or cutter guard that 
is raised by the passage of 
the work and then drops 
back under its own weight. 
Green wood 

Newly cut timber that has 
not been seasoned 
Groove 

Long narrow channel cut in 
the direction of the grain, or 


To cut such a channel. 
Groundwork 

The backing material to 
which veneer is glued. Often 
called ‘the ground’ 

Guide bush 

Accurately machined metal 
sleeve used to keep a drill 
bit on course. or A ting 
fence attached to a power 
router in order to guide the 
cutter parallel to the edge of 
a workpiece 

Guide edge 

Smoothed edge of a 
workpiece or template 
against which a fence or tool 
guide is run in order to keep 
the tool's cutter or blade on 
course 

Gullet 

The space between saw 
teeth. 
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Hardwood 

Wood cut from broadleaved 
trees - most of them 
deciduous — that belong to 
the botanical group 
Angiospermae 

Haunch 

The shortened part of a 
haunched tenon that 
prevents it twisting out of 
line with the upright 
member (stile) at a corner 
of a frame. 

Heartwood 

The mature wood that forms 
the spine of a tree 
Hollows 

Concave shapes tumed on 
a lathe 

Hollow-ground 

Term used to describe 
circularsaw blades that are 
reduced in thickness 
towards their centres. 
Hone 

To produce the final cutting 
edge on a blade or cutter by 
rubbing it on or with an 
abrasive stone 

Hom 

Waste wood left on a 
workpiece to support the 
end of a mortise while the 
joint is being cut. The homis 


Sawn Off after the joint is 
assembled | 
Housing 


Groove cut across the grain | 


In-cannel gouge | 
Gouge with a bevel ground 
on the inside of the blade. 
Infeed | 
The part of a machine's 
worktable in front of the 
blade or cutter. 

Inlay 

To insert pieces of waod 
or metal into prepared 
recesses so that the 
matenal lies flush with the 
surrounding surfaces. orThe 
piece or pieces inserted. 
interlocked grain 

Bands of annuatgrowth 
nngs with alternating 
nght-hand and left-hand 
spira} grain. 

In wind 

See winding. 

Isometric drawing 

Scale drawing with its main 
axes equally inclined that 
gives an impression of \ 
perspective 
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Jig 

Device used to holda 
workpiece or tool so that an 
operation can be repeated 
accurately 

Joiner 

Woodworker who 
specializes in the 
construction of building 
components such as 
windows, doors and stairs. 
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Kerf 

The slot cut by a saw. 
Kickback 

The throwing back of a 
workpiece towards a 
machinist by a moving blade 
or cutter. orThe action of a 
power tool when it jumps 
backwards as a result of its 
blade or cutter jamming. 
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Kicker 

Astrip of wood fixed above 
adrawers side to prevent 
the drawer tipping upwards 
as 1s Withdrawn. 

Kiln drying 

Amethod for Seasoning 
timber using a mixture of 
hot air and Steam 

Knife checks 

Splits across veneer caused 
by poorly adjusted veneer- 
slicing equipment 
Knock-down fittings 
Mechanical devices for 
joining components, 
especially those that may 
have to be dismantled at a 
future date 

Knotting 

Shellac-based sealer used to 
coat resinous knots that 
would stain subsequent 
finishes 

Knuckle 
The cylindncal part of a 
hinge to which the leaves 
are attached and through 
which the pin passes 
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Laminate 

A component made from 
thin strips of wood glued 
together. orTo glue strips 
fogether to form a 
component 

|_aminboard 

Man-made building board 
with a core of narrow stnps 
of wood glued together and 
sandwiched between thin 
plywood sheets. See also 
blockboard. 

Latewood 

The part of a tree's annual 
growth ring that is laid down 
in the later part of the 
growing season 

Lath 

Narrow Stnp of wood. 
Laying off 

The action of finishing an 
application of paint or 
varnish using upward 

brush strokes 

Lipping 

Protective strip of solid 
woad applied to the edge of 


a panel or a counter or table 
top constructed from man- 
made board 

Long grain 

Grain that is aligned with 
the main axis ofa 
workpiece. See also short 
grain 

Lopers 

Rails that pull out from a 
cabinet to support a fall flap. 


eee Pee ee eee eee eee ee ee eT 


Marquetry 

The process of laying pieces 
of veneer to make 
decorative pattems or 
pictures. See also parquetry. 
Microporous 

Descnbes a finish that 
repels rainwater but allows 
moisture vapour to escape 
from the wood. Another 
term for ‘water-vapour 
permeable’ 

Mitre 

Joint formed between two 
pieces of wood by cutting 
bevels at the same angle 
(usually 45 degrees) at the 
end of both pieces. orTo cut 
such a joint 

Mock-up 

Temporary construction 
made from scrap materials 
in order to test a design. 
Modesty board 

Deep rail fixed between 

the two endframes of a 
desk. Its onginal purpose 
was to conceal the legs of 

a seated female 

Moisture content 

The proportion of water 
present in the tissues of 
wood, given as a 
percentage of the ovendry 
weight. 

Mortise 

A recess cut in timber to 
receive a matcliing tongue 
or tenon. 

Muntin 

The central vertical member 
of a frame-and-panel door. or 
A grooved stnp of wood that 
divides and supports the 
two sections of a wide 
drawer bottom 
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Nominal dimensions 
Standardized widths and 
thicknesses of timber newly 
sawn from a log. The actual 
dimensions of the timber 
may be slightly different, as 
a result of shrinkage 
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Offcut 

Waste wood cut from a 
workpiece. 

Open-coat 

Term used to describe 
sandpaper that has widely 
spaced abrasive particles 
Open-grain timber 
Ring-porous wood with large 
pores. Also known as 
coarse-textured timber. 
Out-cannel gouge 

Gouge with a bevel ground 
on the outside of the blade 
Outfeed 

The part of a machine's 
worktable behind the blade 
or cutter. 

Oxidize 

To form a layer of metal 
oxide, as in rusting 
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Pare 

To remove fine shavings 
with a chisel 

Parquetry 

Process similar to marquetry 
but using veneers cut into 
geometric shapes to make 
decorative patterns. 
Part-seasoned (PS) 

Some dense woods are 
difficult to season and so are 
sold as PS boards, with no 
guarantee as to the 
moisture content. 

Particle boards 

Building boards made from 
small chips or flakes of 
wood bonded together with 
glue under pressure. 

Patina 

The colour and texture that a 
matenal such as wood or 
metal acquires as a result of 
natural ageing. 


Pawls 

Pivoted pointed levers 
designed to gnp a 
workpiece as soon as it is 
thrown back bya moving 
blade or cutter. 

Peen 

The rear end of a hammer 
head, the other end being 
the stnking face 

PEG (polyethylene glycol) 
A stabilizing agent used in 
place of conventional 
seasoning processes to 
treat green timber 
Photosynthesis 

The natural process that 
takes place when energy 

in the form of light is 
absorbed by chlorophyll, 
producing the nutrients on 
which plants live 

Pilaster 

Shallow rectangular column 
of wood attached to the face 
of a cabinet 

Pitot hole 

Smali-diameter hole dniled 
prior to the insertion of a 
woodserew to actas a 
guide for the thread 

Pitch 

The distance between the 
points of adjacent saw 
teeth 

Plain-sawn 

Term used to describe a 
piece of wood with growth 
rings that meet the faces of 
the board at angles of less 
than 45 degrees. See aiso 
nft-sawn 

Plan 

Scale drawing showing the 
top view of a workpiece. 
Plan elevation 

Another term for plan 
Planed all round (PAR) 
Commercially prepared 
timber that has been planed 
smooth on bothsides and 
both edges. 

Planed both sides 
Commercially prepared 
timber that has been planed 
smooth on both sides only 
(the edges are still rough- 
sawn) 

Ptywood 

Board made by bonding a 


number of wood veneers 
together under pressure. 
Pocket-screw 

To bore a hole at an angle 
through the inside face of a 
rail in order to insert a top- 
fixing screw. 

Pommel 

Rounded knob - especiaily 
one turned on the end of a 
spindle 

Pull-over solution 
Mixture of thinners used to 
partially dissolve a recently 
applied finish in order to 
shine it 

Pumice 

A light volcanic rock that Is 
ground to a fine abrasive 
powder and used to modify 
the texture of a finish. 
Push stick 

Notched batten used for 
feeding workpieces into a 
blade or cutter 
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Quarter-sawn 

Term used to describe a 
piece of wood with growth 
rings at not less than 45 
degrees to the faces of the 
board, See also rift-sawn. 
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Rabbet 

Another term for rebate 
Rack 

To distort a frame or carcass 
by applying sideways 
pressure 

Ratchet 

Device that permits motion 
tn one direction only. 
Rebate 

Stepped recess along the 
edge of a workpiece, usually 
forming part of a joint. orTo 
cut such a recess, 

Relief carving 

Type of carving where the 
background ts cut away 
leaving a motif projecting 
from the surrounding area 
Rift-sawn 

Term used to describe a 
piece of wood with growth 
Tings that meet the faces of 
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the board at angles of more 
than 30 degrees but at less 
than 60 degrees. 
Ring-porous 

Description of hardwoods 
where the earlywood has 
larger pores and the 
latewood smaller ones. See 
also diffuse-porous, 
Ripsawing 

Cutting parallel to the grain. 
Rotary-cut 

Term used to describe a 
continuous sheet of veneer 
peeled from a log by turning 
it against a stationary knife 
Rottenstone 

Abrasive powder similar to 
pumice but ground even 
finer. 

Rubber 

Padded cloth used to apply 
polish, stain or varnish, 
Rub-joint 

To join two pieces of wood 
by applying glue to one 
surface of each and then 
rubbing the glued surfaces 
together, to exclude 
adhesive and arr. 

Runners 

Strips of wood that support 
a drawer and upon which 

it slides. 


Sandpaper 

Genenc term for abrasive 
papers used for smoothing 
wood. 

Sapwood 

The new wood surrounding 
the denser heartwood, 
Scribe 

To mark with a pointed tool 
orTo mark and shape the 
edge of a workpiece so that 
it will fit exactly against 
another surface, such as a 
walt or ceiling, 

Season 

To reduce the moisture 
content of timber 

Secret haunch 

Another term for sloping 
haunch, 

Section 

Drawing giving a view of a 


workpiece as if cut through. 


Set 

To bend saw teeth to the 
right and left of the blade so 
they will cut a kerf wider 
than the blade itself 
Setting in 

Fine shaping of carved 
work, 

Shank 

The cylindrical shaft of a 
screw or nail. or The shaft of 
a dnill or cutter. 

Shear force 

The force applied to a 
structure by a transverse 
load 

Shellac 

Secretion of the lac insect 
used to manufacture French 
polish. 

Sherardized 

Coated with zinc. 

Shoe 

The adjustabie jaw of a 
G-cramp 

Shoot 

To plane accurately using a 
finely set plane. 

Short grain 

Grain pattern where the 
general direction of the 
fibres lies across a narrow 
section of wood. 

Shoulder 

The squared end of a 
workpiece on one or both 
sides of a tenon or tonque 
Side elevation 

Scale drawing showing the 
side view of a workpiece 
Slash sawn 

Another term for plain-sawn 
Sloping haunch 

Tenon haunch cut at an 
angle so that it is invisible 
when the joint Is 
assembled 

Softening 

Pieces of scrap wood used 
to protect workpieces from 
metal vice or cramp jaws 
Softwood 

Wood cut from coniferous 
trees that belong to the 
botanical group 
Gymnospermae. 

Spalting 

Irregular discoloration 
bounded by dark ‘zone lines’ 
caused by partial decay as a 


result of fungal attack 
Spigot 

Short eylindrical projection 
on one component, 
designed to fit into a hole 
in another, 

Spindle 

A length of wood that has 
been turned, such as a chair 
leg or a baluster. 

Splitting out 

The breaking out of a cutter 
or drill bit through the 
bottom or back of a 
workpiece 

Springwood 


Another term for earlywood. 


Squaring up 

The cutting and planing of 
surfaces at right angles to 
adjacent edges and faces 
Stile 

A vertical side member of a 
frame-and-panel door. 
Stop 

Strip of wood against which 
a door or a drawer front 
comes to rest when closed 
Stopped mortise 

A mortise that does not 
pass all the way through a 
piece of wood 

Straight grain 

Grain that aligns with the 
main axts of a tree or piece 
of wood. 

Striker plate 

Metal plate against which a 
latch or lack comes to rest. 
Stringing 

Fine strips of wood used to 
divide areas of veneer. 
Strop 

To sharpen a cutting edge 
until it is razor-sharp by 
rubbing it ona strip of 
feather. orThe strip of 
teather itself 

Stub mortise 

Another term for stopped 
mortise 

Stub tenon 

A short tenon that does not 
pass all the way through a 
piece of wood 
Summerwood 

Another term for latewood 
Sweep 

Contour of the cutting edge 
of a gouge 


Swing 

The maximum diameter 
that can be turned over a 
lathe bed. 


Tack rag 

A cloth impregnated with 
resin for picking up loose 
dust. Also known as a 
tacky rag 

Tang 

The pointed end of a chisel 
or file that is driven into the 
handle. 

Tangentially cut 

Another term for plain-sawn. 
Tearing 

Scarring a soft finish {such 
as wax polish) by vigorously 
rubbing with a cloth pad — 
which generates enough 
heat to partially dissolve 
the finish. 

Template 

Cut-out pattern used to 
help shape a workpiece 
accurately. 

Tenon 

Projecting tongue, on the 
end of a piece of wood, that 
fits into a corresponding 
mortise. 

Thennoplastic 

Term used to descnbe a 
matenal that can be 
resoftened with heat, 
Thennosetting 

Term used to describe a 
maternal that cannot be 
resoftened with heat once it 
has set hard. 

Thinner 

Substance used to reduce 
the consistency of paint, 
varnish or poiish, 
Thixotropic 

Property of paints that have 
a gel-like consistency until 
stirred or applied, at which 
point they liquefy 

Throat 

The clearance between the 
frame of a machine such as 
a band saw and the biade. 
or the outlet for shavings 
above the mouth of a piane. 
Tongue 

Projecting ndge, cut along 


the edge of a board, that fs. 
into a corresponding groove 
In another board. orA 
Plywood stnp that fits into 
grooves cut in two boards 
be joined. -_ 
Trammel 

Beam or rod employed, tke — 
a compass, for drawing an 
are or Circle. 

Tusk tenon 

Wedged through tenon 
used to join floor joists. An 
additional stub tenon {the 
tusk) below the threugh 
tenon provides extra 
support. 
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Veneer j 


A thin slice of wood usedas: 1 
a surface covenng — usually — 
on a less expensive maternal 
such as a man-made board. 
Vertical grain 

Another term for quarter: 
sawn 

Viscosity : 
The extent to whic a fluid 
resists the tendency to flow. 
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Waney edge 

The natural wavy edge ofa 
plank (sometimes still 
covered with, tree bark). { 
Water-vapour permeable 
See microporous. ; 
Wavy grain 

The even wave-like grain 
pattern of wood that hasan q 
undulating cel structure. 

Wild grain 
Irregular grain that changes 
direction, making the wood 
difficult to work. 

Winding 

A warped or twisted board 

is sometimes said to be 
‘winding’ or ‘in wind" 
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Yacht vamish 

An exterior-grade varnish 
especially suitable for 
coastal climates. 


abrasive Materials 132-3, 
194, 186, 308-9 
acid rain 16 
acrylic 
paint 325 
prime 324 
Stains 313 
undercoat 324 
varnish 321, 323 
adhesives 
animal glue 281, 284, 
287, 309, 334 
application 335 
clamping joints 335 
contact 285, 335 
cyanoacrylate 335 
epoxyresin 335 
heat-sensitive glue film 
280, 285 
hot-melt 334 
polyurethane 334 
PVA {polyvinyl acetate) 
286,334 
resorcinolyesin 334 
rub-jointing 335 
urea-formaldehyde 278, 
286, 334 
veneer 334 
air-flow adjuster 326, 328, 
329 
alcove unit 102 
alkyd resin 320, 321 
aluminium oxide 132, 
136, 308-9 
aluminium primer 324 
Amazonian rainforests 16 
American Plywood 
Association 64 
anatomy 70 
Angiospennae 10, 29 
animal glue 281, 284, 287, 
309, 334 
anthropometrics 70 
anti-kickback devices 
195-6, 213 
architectural salvage 
yards 17 
aim angle 194 
arriS 310 
assem bly area 232 
auger hits 143-4 
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backsaws 113 
ball catch 341 
balsa wood 29 
band saws 202~7 
band wheels 203 
bandings 287-8 
bark 11. 14, 56 
bast 1) 

bead saw 113 
beeswax 330 
bench 


accessones 234-5 

bench-nounted band 

saws 203 

bench-plane inset 140 

cabinet-+naker’s 233, 234 

crossrails 234 

endframes 234 

folding 235 

gnnder 144 

holdfast 299 

hook 113, 123, 129, 235, 

249 

planes 118-21, 124, 244 

sanders 184 

stone 136 

stops 298 

underframes 234 

vice 139 

woodworker's 234-6 

work 232-3, 234-6, 298 
bevel edges 151, 161, 191, 
197% 198, 203, 207 210, 214 
biscuit jointers 166-7 
biscuits 166-7 
bits 

auger 143-4 

brace 144 

centre 143-4 

countersink 142-3, 156 

dowel 142, 144, 156 

drill 144, 156 

drill-and-counterbore 156 

dnil-and-countersink 156 

expansive 143 

Forstner 156 

screwdriver 143, 156 

spade 156 
blade-hammering jig 135 
blades 

adjustment 198 

anti-kickback 196 

band-saw 204-5 

bevel 134-7, 294 

blade climb 196-7 

carbide-tipped 190 

changing 196 

chipper 196 

chisel 129 

circular saw 164 

crosscut 190 

dado head 196 

fitting 209 

fret-saw 209 

grinder 137 

guards 188, 190, 193, 

194, 200, 203, 209 

guides 203, 205 

hammering 135 

jigsaw 160 

laminated-panel 196 

metal-cutting 196 

mitre-saw 201 

planer cutters 213 

npsaw 190 

saw 715, 188, 190, 

194,196 

shapes 295 


sharpening 190 
sizes 209 
spokeshave 134 
stonng 196 
table-saw 190 
teflon-coated 201 
tension 203, 208 
tracking 203 
tungsten-carbide-tipped 
196, 201, 276 
universal 190, 199 

bleach 312 

blisters 284-5 

blitz saw 113 

block plane 123 

blonde shellac 317 

boards 
blockboard 66 
ctupboard 66-7 
fibreboards 64, 68 
flakeboard 67 
hardboard 68 
laminboard 66 
man-tnade 64-5, 
270, 281 
medium-density 
fibreboard (MOF) 68, 
165, 176 
oriented-strand 67 
particle 64, 66, 277 
plywood 64 
storage 66, 233 
waferboard 67 


winding 107 
bodying up 318-19 
bole 10 
bolt and barrel nut 341 
bond 309 


bow saw 114-15 
box construction 240 
boxwood 29 
brace bits 144 
braces 142-4 
bradawl 142 
Brazilian rosewood 17 
break-out 249, 270 
brushes 

furniture 331 

paint 325 

wax polishing 331 
bullnose plane 122 
burlap 311 
bumisher 140 
burr 113, 133-5, 140 
burr wood 15 
button polish 317 
butylated urea- 
formaldehyde resin 321 
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cabinet connector 340 
cabinet construction 
94-5, 240 

cabinet handle 342 
cabinet lock 341 
cabinet scraper 140 


cam fitting 340 
cam steady 126 
carborundum 133, 135 
carcasses 150-2 
camauba wax 306, 330 
carpenter’s rule 106 
carver's adze 295 
carver’s bench screw 299 
carver’s mallet 296 
carver’s punches 296 
carver’s stand 298-9 
carver’s stone 132 
carver’s vice 298 
carving 

adzes 296 

borders 304 

bosting in 301 

catches 341 

chip 303-4 

chisels 294-6 

French polish 319 

gouges 294-6 

holding the work 298-9 

tn the round 298, 300, 

302-3 

mallet 296 

mounting 303 

punches 296 

relief 300-1 

sanders 186 

setting in 301 

shaping 302 

techniques 300 

tools 294-6 

wood for 297 
catches 341 
cauls 284-5, 286, 287 290 
cellulose filler 306 
cellulose lacquer 321, 323 
centre bits 143-4 
chairs 80-4 

armrests 80-1 

backrests 80-2 

balloon-back 82 

construction 80-4 

design 80 

dining 81 

folding 81 

frame 81 

kitchen 84 

kneeling 83 

ladder-back 84 

laminated &3 

padding 80-1 

seats 80 

stacking 82 

stick 84 

stools 81 

stretcher rails 82-4 
Chinese wood oil 332 
chipboard inset 340 
chip carving 303-4 
chip-carving knives 303 
chisels 

bevel-edge 128 

blades 129 

carving 294-6 
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construction of 129, 131 
corner 128 
drawer-lock 130 
end grain 129 
firmer 128 
gouges 130 
handles 128 
Japanese 131, 135 
lock-mortise 130 
mortise 130 
numbering system 295 
paring 128 
registered mortise 130 
safety 128 
sash-mortise 130 
sharpening 134-5 
skew 128 
storage 129 
tang 129 
using 129 
chlorofluorocarbons 
{CFCs) 16 
chop saws 200-1 
chuck 142-4 
circular saws 162-7 
anti-locking clutch 162 
battery pack 163 
blades 164 
blade-tiit facility 163 
cordless 163 
crosscutting 164 
depth of cut 163 
dust extraction 162 
freehand 164 
grooves and rebates 165 
handgrips 162 
insulation 162 
mains-powered 162 
retractable quard 162 
riving knife 162 
safety lock 162 
safety 163 
side fence 162, 165 
sole plate 163 
Tsquare 165 
table-saw conversions 
165 
using 164 
clamping frame 
assemblies 151 
claw hammer 145, 147 
climate 18, 29 
cold-cure lacquer 306, 
S21, 320 
combination plane 126-7, 
245 
combination square 106 
compass plane 125, 282 
compass saw 114-15 
compound ang}es 200 
compound cuts 200 
compound mitres 201 
compression damage 273 
compressors 327 
construction 
algove unit 102 
box 240 


cabinet 94—5, 240 

chairs 80-4 

cupboards 94-8 

drawers 99-101 

fitted-frame unit 103 

frame 257 

frame-and-pane! 73, 96 

kitchen storage units 94 

modular unit 102 

panel 95 
contact glue 285, 335 
Convention on 
Intemational Trade in 
Endangered Species of 
Wild Flora and Fauna 
(CITES) 16-17 
coopered construction 
282 
coping saw 114-15, 
250, 251 
cordless power tools 232 
comer lippings 270 
comer plates 341 
comice mouldings 95, 102 
corrugated fastener 337 
countersink bits 142-3, 
156 
cramps 150-2, 201, 
275-7 286 
cross-bandings 287 
crosscut saws 111, 117 273 
crosscutting 112, 192, 
194-5, 197 201, 207 
cross-peen hammer 145, 
146, 288 
cross-polymerization 321 
cupboards 

back panel 94, 99 

construction 94-8 

dimensions 91 

doors 96, 98 

plinth 93-5 

posts 96, 97 

side panel 94, 96 

stile 96 

storage 232 
curl veneer 58, 61, 
285, 286 
curve-cutting saws 114-15 
curved cuts 206, 210 
curved-edge gauge 108 
cutter block 210-12 
cutting edge profiles 295 
cutting gauges 108-9 
cutting guides 235 
cutting knife 303 
cutting lists 104 
cutting mat 280 


dado head 196, 198-9 
Danish oil 332 
deforestation 16-17 
dents 307 
design 
adaptability 70 
anthropometrics 70 
appearance 74-9 
chair 80-4 
colour 77 
compression 71 


decoration 76 

ergonomics 70 

finish 77 

function 70, 74 

human body 70 

leverage 72 

movement 73 

optical illusion 77 

plans 104 

process 70-1 

safety 72-3 

shear forces 71 

simplicity 76 

stability 72 

storage unit 91-103 

structure 70 

style 78 

suitability 75 

table 85-9 

tension 71 

texture 77 

wood 73 
D-handles 342 
diamond abrasives 132-3 
dimensions 91, 104 
disguising repairs 307 
doors 

bolts 341 

concertina 98 

cupboard 96-8 

flush 97 

glass 97, 254 

glides 97, 103 

knobs 342 

lift-up 342 

panelled 96 

rebated 97 

sliding 97, 103, 342 

stays 98, 342 

stops 94, 97 102 

tambours 98 

twin 96 
dovetail saw 113, 117 
dovetail template 106, 243 
dowel bits 142, 144, 156 
dowel holes 259 
dowelling jig 258-9 
drawers 

back rail 99 

bottom-run 101 

construction 99-101 

crosspiece 99 

dimensions 91 

dust panel 99, 100 

false front 101 

fitting 101 

frame-and-panel 

construction 100 

front rail 99, 100 

inset 101 

kickers 99, 100, 101 

knobs 342 

lapped-and-housed 101 

overlapping 101 

plinth 99, 100 

posts 99, 100 

pull 342 

tunners 99, 100 

side panel 99, 100 

side rail 100 

side-run 101 

slab construction 100 


slides 101 

solid-wood 99 

units 99-101 
drawing board 104 
drawings 104, 266, 300, 
301, 304 
drawknife 139, 273 
dressing stones 133 
Dreyfuss, Henry, 
Designing for People 70 
drill-and-counterbore bits 
156 
drill-and-countersink bits 
156 
drills 

bits 144, 156 

chucks 154 

cordless 155 

hand 142-4 

masonry 156 

percussion 156 

pillar 233 

power 154-7 

twist 142, 144 
drop handles 342 
drying jig 275 
dust extraction 166, 183, 
193, 195, 200, 203, 208-9, 
213, 232, 236 
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eariywood 11, 15, 18 
ebony polish 317 

edge break-out 246, 270 
electric motors 189, 194, 
200, 202, 208, 212 

end stop 207 274, 275 
end vice 235 

energy sources 16 
engineer's square 106 
engineer's vice 294, 298-9 
environment 16 
ergonomics 70 
escutcheons 341 
expansive bits 143 
extractor fan 233, 327 
eye shields 155, 201 
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face mask 183, 236 
fall flaps 97 342 
fall-flap lock 341 
feed rollers 212 
fences 158, 195, 200, 207, 
210 
femme 114, 129, 431, 141, 
325 
fibreboards 64, 68 
file cleaners 141 
files 117, 133, 135, 141, 144 
fillets 92, 96, 103 
filling strip 103 
finger jigs 180-1 
finishes 10, 18, 29 
colour 18, 29, 312-15 
French polish 316-19 
lacquer 320-3 
moisture 10 
oil 332 
paint 324-5 


preparation of surface 
306-7 
sanding 308-11 
spraying 326-9 
varnish 320-3 
wax polish 330-1 
finishing oils 332 
finishing-grade stones 133 
fire prevention 232, 236 
firmer gouges 130 
fittings, knock-down 100, 
340-1 
flakeboard 67 
fleam teeth 110 
flitches 56 
floor sealers 321 
floor wax 330 
fluorescent lighting 236 
flush handles 342 
fluteronis 295 
folding bench 235 
forests 
Amazonian rainforests 16 
coniferous 10, 18 
conservation 16-17 
deciduous 18, 29 
deforestation 16-17 
evergreen 10, 29 
hardwood 29 
mixed 18, 29 
overcutting 16 
regeneration 29 
temperate 17, 29 
tropical 29 
virgin 17 
formers 272-6, 277-8, 286 
Forstner bits 156 
fossil fuels 16 
four-fold rule 106 
fox wedging 252 
frame construction 241, 
257 
frame saw 111-12, 203 
frame-and-panel 
construction 73, 96 
free-form bending 276 
French curves 104 
French polish 316-19, 331 
fret saw 114-15, 289, 
208-10 
fumes 232, 236 
fungus It, 14 
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gamet paper 308 
gamet polish 317 
gauges 
curved-edge 108 
cutting 108-9 
Japanese marking 108 
marking 108-9 
mortise 108, 255 
profile 109 
wheel marking 108 
gelled oil 332 
gimlet 142 
gimp pins 337 
glasspaper 308-9 
glazed door 97, 254 
global warming 16 
glue 


animal 334 
brush 335 
contact 285, 335 
cyanoacrylate 335 
epoxy-resin 335 
heat-sensitive glue fim 
280, 285 j 
hot-melt 334 
polyurethane 334 : 
pot280-1, 284 
PVA 286, 334 ) | 
resorcinol-resin 334 
synnge 335 | 
urea-formaidehyde 278, 
. 
| 


286, 334 | 
goggles 236 | 
gouges { 
carving 135, 294-6 4 
firmer 130 | 
fluteronis 135 | 
in-cannel 130, 135 | 
macaronis 135, 295 
numbenng system 295 
out-cannel 130, 135 
profiles 130 
sharpening 135 
grain 
direction 10, 73,238, 139, _ 
169, 191, 214, 287 300 
edge 12 
end 123, 129, 192,201, 
207, 215, 238, 244, 310, 
315 
filler 311, 331 
flat 12 
itregular 14, 121 
pattern 283, 307 
short 255 
side 156 
straight 15, 292 
suiface 244 
veneer 281, 292 
vertical 12 
wavy 15 
wild 15, 140, 156 
greenhouse effect 16 
grinders 
blades 137 
combination 36 
dressing tool 137 
grinding wheels 136-7 
motonzed whetstone 37 
overheating 136 
silicon-carbide stick 137 
spark deflector 137 
star-wheel dressing tes! 
137 
stropping wheels 136 
grooves 99, 100-1, 123, 
126-7, 193, 198 
grounding 301 
groundwork 280. 281-7, 
290, 292 
guide block 207 
guide bushes 176 
guide fence '66 
Gymnospennae !8 
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hammers 
claw 145, 147 


cross-peen 145, 288 
maintenance 147 
296, 300 


using 146 
venest 280, 284-5, 287 


hand drills 142-4 
handles 294. 342 
handsaws 110-12 
hardboard 68 
hardpoint saw 110 
hardwood 10, 11, 14, 17 
29-55, 297 
hardwoods of the word 
African padauk 49 
afrormosia 47 
American beech 40 
American black cherry 49 
American black walnut 45 
Amencan elm 55 
American red oak 51 
Amencan sycamore 48 
American white ash 41 
Amencan white oak 50 
balsa 46 
basswood 53 
blackbean 35 
poxwood 33 
Brazilian mahogany 52 
Brazilian rosewood 17 
Brazilwood 44 
bubinga 43 
butternut 44 
cocobolo 37 
Dutch and English elm 55 
ebony 38 
European ash 42 
European beech 41 
European oak 51 
European plane 48 
European sycamore 30 
European walnut 45 
gongalo alves 32 
hard maple 29, 31 
Japanese oak 50 
jarrah 40 
jelutong 38 
kingwood 36 
ignum vitae 43 
lime 54 
obeche 54 
paper birch 33 
Pecan/hickory 34 
purpleheart 47 
Queensland walnut 39 
ramin 42 
red Jauan 52 
Satinwood 36 
siky. oak 34 
soft maple 30 
Sonokeling rosewood 37 
sweet chestnut 35 
teak 53 
tuliPWood46 
utile 39 
western red alder 31 
yellow birch 32 
haunches 179, 250, 253 
health and safety 236 
hearing protectors 236 


heartwood 11, 56 
hinges 

backflap 179, 338 

butt 338-9 

cabinet 98. 338 

centre 338 

counter 338 

cranked 338 

cylinder 338 

flap 338 

flush 338 

lift-off 338 

piano 338 

soss 98, 338 

table 339 
hold-down 208-9 
holdfast 235 
hollow back 135 
honing 134-5, 140, 296 
hook scrapers 140 
housings 92, 122, 125, 126, 
198, 201 
hydrogen peroxide 312 


imperial measurements 
104, 106 

ingrown bark 14, 56 

intay motifs 287-8 
inripping 198 

insect attack 11, 14, 17 
inshave 739 
inverted-router tables 182 
isocyanate curing agent 
32) 


jack plane 118-19 
Japanese chisels 131, 135 
Japanese marking gauges 
108 
Japanese planes 124, 135 
Japanese saws 116--17 
jigs 
blade+iammenng 135 
cutting 291 
dowelling 258-9 
drying 275 
finger 180-1 
|:shape 178-9 
jigsaws 
battery packs 159 
blades 160 
circular cuts 161 
cordless 159 
curved cuts 161 
depth of cut 158 
dust extraction 159 
electncal insulation 159 
freehand 161 
mains-powered 158 
motor size 158 
orbital action 158 
pendulum action 158 
plunge-cutting 161 
rectangular cuts 161 
safety 159 
sole plate 159 
speed selection 159 
splinter contro} 159 


trigger lock 159 
using 161 
_ working light 159 
joints 
angled mortise-and-tenon 
255 
barefaced housing 93, 
246-7, 268-9 
barefaced tenon 255 
bevelled dovetail 266.-7 
biscuit 93, 95, 100, 167 
268-9 
block 340 
board 268-70 
bridle 257 
butt 167, 238-9, 244, 
268-9 
Carcass 258, 268 
compound mitre 201 
corner 268 
corner bridle 257 
corner halving 241 
corner mortise-and-tenon 
256 
cross halving 241 
decorative through 
dovetail 262 


double lap dovetat! 264-5, 


268 

double mortise-and-tenon 
250 

dovetail 92, 98, 99, 100, 
180~1, 260-7 

dovetail halving 243 
dovetail housing 179, 
247, 269 

dowel 93, 100, 258-9, 
268-9 

edge-to-edge 167, 244-5, 
258, 268 

finger 103 

frame 103, 258 

glazing bar halving 242 
grooved frame mortise- 
and-tenon 254 

halving 178, 199, 201, 
241-3 

haunched mortise-and- 
tenon 96, 253 

housing 93, 95, 101, 201, 
246-7, 269 

jointing methods 167 
key-reinforced frame 239 
knuckle 89, 90, 339 

lap 101, 122, 178, 199, 
240, 268 

lapped dovetail 98, 

264, 268 

loose tongue 269 
loose-tongued mitre 268 
loose-wedged mofttise- 
and-tenon 256 
machine-made 95 

mitre 102, 167, 201 
mitred biscuit 95 

mitred butt 239, 268 
mitred corner halving 241 
mitred dovetail 265, 268 
mitred dowel 268 

mitred lap 240, 268 
mitred through dovetail 
263 


mortise-and-tenon 100, 
179, 248-56 

moulded frame mortise- 
and-tenon 255 

oblique halving 242 
pinched mortise-and- 
tenon 251 

radial-arm saw 199 
rebate 240 

rebated frame mortise- 
and-tenon 254 

rebated through dovetail 
263 

reinforced box 239 
reinforced frame 239 
reinforced mitre 199 
tubbed 150, 244 

tule 179 

scarf 240 

single-sided dovetail 
housing 246-7 

splined 239 

splined mitre 268 
square-ended butt 239 
stopped dovetail housing 
246-7 

stopped housing 97, 240, 
246-7 269 

stopped mortise-and- 
tenon 252 

Fbndie 257 

T-halving 243 

Tyoints 268 

through dovetail 260--1, 
268 

through housing 246 
through mortise-and- 
tenon 249 
tongue-and-groove 73, 
166, 193, 244-5, 269 
twin mortise-and-tenon 
251 

wedged mortise-and- 
tenon 249 

wedged stopped mortise- 
and-tenon 252 
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kerf 110, 112, 113, 116, 
158-9, 160:-1, 191, 202, 
204, 206 
kerfing 193, 199, 272-3 
keying 281 
kickback 202 
kitchen storage units 94 
knife checks 57 58 
knife-edge files 117 
knife-edge stones 132-3 
knives 
chip-carving 303 
craft 281 
drawknife 139, 273 
marking 106-7 255 
push 139 
riving 188, 193, 194 
slitting 126 
veneering 280 
knock-down fittings 100, 
340-1 
knots 14, 56, 156, 281, 325 
knotting 317 


L-shape jigs 178-9 
lacquer 320-3 
taminates 273, 276-8 
lapping 134 

laser guides 200 
latewood 11, 15, 18 
lift-up doors 342 
fighting 232, 236 

lignin 10 

liming 313 

linseed oi! 319, 320, 332 
lipping 97, 270, 285, 286 
locks 341 

logging 16 

logs 12, 56 

lopers 72, 97 


macaronis 135, 295 
machine shop 188, 233 
magnetic catch 341 
magnetic touch latch 341 
mate formers 277 
mallets 129, 146-7 296, 300 
man-made boards 64-5, 
270, 281 
marking gauges 108-9 
marking knife }06-7 255 
marking out 304 
marking tools 106-9 
marquetry 76, 287, 289-91 
marquetry donkey 289 
masonry drills 156 
matchboarding 126 
matting agents 320 
measuring tools 106-7 
medium-density 
fibreboard (MDF) 68, 
165, 176 
melamine 321 
metal angle 274 
metal lapping plates 133 
metal strap 274-5 
metallic paint 325 
metric measurements 
104, 106 
mitre 
block 113, 235 
box 113, 235, 238. 242 
cutting 192, 197 201, 203 
fence 189, 192, 203, 207 
saws 200-1, 273 
shooting block 235 
shooting board 238 
square 107 
mock-ups 104, 145 
modelling 301, 303 
modular unit 102 
mortise chisels 130 
mortise gauge 108, 255 
moulded fillet 103 
mouldings 73, 76, 95, 
99, 101, 102, 201, 310-11, 
3195 322 
multiple-part fonners 277 
Multiple-Use Sustained- 
Yield Act 17 
muntins 96, 101 


N phenolic alkyd 320 planing guides 235 memory effect 155 


ratchet brace 143-4 


eee ees b>: '<i = phtoem 11 plans 104 motor size 154 ray cells 11 

nait set 145 photosynthesis 10 plies 64 pocket-hole jigs 157 rebate 92,95, 102, 122 

nails pigments 320, 324 plinth 93, 94, 95, 99, 100, reverse action 154 127 193, 198 
corrugated fastener 337 pillar deill 233 102, 103 rotary rasps 157 rebate planes 122-3 


plough plane 126-7 245 
plug cutters 156 


safety 155 
secondary handle 155 


cut tack 337 
extracting 147 


pilot holes 336 
pin hammer 145 


relief carving 300-1 
repairs 307 


hammenng 146 pincers 147 plugging 307 tngger lock 155 residual current device 
lost-head 337 pinch rods 151 plywood vertical dnil stand 157 232 ; 
oval wire 337 pins 251 appearance grading 64 power routers resin 309, 320 

panel pin 337 pith 11 biockboard 66 adjustable-finger figs respirator 236 

round wire 337 pivoting clamp 298 construction 64 180-1 retouching 307 

secret nailing 147 planers decorative 65 bandings 288 retractable tape 


split wood 147 


timber connector 337 bevel 214 exterior 64 collet capacity 170 rifflers 141, 303 
upholstery 337 chamfer-cutting groove flexible 65 corner halving joint 178 ring-pull handles 342 
needle files 141, 144 169 former 274 cross halving joint 178 rip capacity 194 : 
noise 232, 236 chamfers 169 interior 64 depth stop 171 rip fence 189, 191, 203 
non-toxic oil 332 cutter-block guard 169, laminboard 66 dovetail housing joints 179 _~—s ripping 198 
Novaculite 132 211 manne 64 dust extraction 171, 182 tipsaw 110, 111, 117 191, 
nylon-fibre pads 309 cutter-block speed 210 multi-ply 65 electrical insulation 170 195 : 
cutters 169, 213 plies 64 freehand 177 roller bolts 97 103 
oO cutting depth 168, 211 six-ply 65 grooves 1A roller guides 98 
ee ee ee ene dust extractor 169, 213 sizes 64 guide bushes 171, 176 roller stand 233 


offcuts 192, 207 270 


top coat 324 

undercoat 324 
panel connector 340 
panel construction 95 
panel pins 146, 337 
panel saw 111, 117 
parallel curves 206 
Paring cuts 300 
parquetry 76, 291-2 
Particle board 66, 277 


Parting tool 64, 294-6, 301 


patching 307 


pattem-maker’s vice 299 


pawls 195, 198, 213 
percussion drills 156 


anti-kickback device 213 


electrical insulation 169 


Japanese 124, 135 
multi-plane 126-7 
plough 126-7 245 
rebate 122 
rebate-and-filister 122-3 
router 125, 246 
scraper 140 

scrub 118 
sharpening 134-5 
shoulder 122-3 
side rebate 122 
smoothing 119 
toothing 280-1 

try 118-19, 244 
wooden 120 


drawerside 65 


structural 64 


portable power tools 236 
posts 96, 97 99, 100, 102 
power drills 
battery packs 155 
bits 156 
collar size 155 
cordless 155 
depth stop 155 
dowelling jigs 157 
drill chucks 154 
electncal insulation 155 
flexible drive 157 
hammer action 155 
hole saws 157 
mains-powered 154 


base plate 171. 177, 182 


halving joints 178 


power saws 158-65, 276 
primer 324 

profile gauge 109 
punches 296 

push block 215 

push stick 191, 198, 203, 
213 

PVA glue 286, 334 


radial cuts 12 

radial-arm saw 194-9, 273 
radiation 16 

rasps 141 


106 


router cutters 


oil finish 332 end grain 215 three-ply board 65 handgrips 471 changing 172 
oil stains 313 face edge 214 tongue 239 heavy-duty 171 edge-forming 173 
oil varnish 320, 322 face side 214 types of 65 housings 14 grooving 172 
oiled slipstone 140 feed rollers 212 veneer 64-5 inverted-router tables 182 high-speed-steel (HSS) 
oilstone 121, 125, 132-3, fence 210 polish lap joints 178 173 
280 grain direction 214 applying 331 lapped dovetail joint 181 maintaining 173 
on/off switch 189, 195, handgrip 168 beeswax 330 lettering 177 plain 172 
203, 209, 210 handling 169 button 317 light-duty 171 self-guided 172 
one-coat paint 324 Jointer 169 coloured 330 low-elief carving 177 sharpening 173 
optical illusions 77 on/off switches 210 ebony 317 shape jigs 178-9 solid tungsten-carbide 
oriented-strand boards 67 planing width 168, 210 floor 330 medium-duty 171 (STC) 173 
outripping 198 portable 168-9 French 316-19, 331 mortise-and-tenen joints tungsten-carbide-tipped 
overcutting 16 power planing 168-9 garnet 317 179 (TCT) 173 
overproduction 29 push block 215 liquid wax 330-1 mouldings 175 router plane 125, 246 
oxalic acid 312 rebates 169 paste 330-1 on/off switch 171 rubber 318-19 
oxidation safety 169, 213 silicone 330 plunge lock 171 
oxygen 10 secondary handle 168 wax 330-1 rebates 175 a cas cease 
stopped chamfer 215 white 317 right-angle joints 178 
P su'face 214 woodturning sticks 330 rotary burrs and rasps 177 _— safety 
ee a ome Sac Nnaiet thicknesser 212, 215 pollution 16 router cutters 172-3 bandsaw 203 | 
padsaw 114 planes polycarbonate sheet 176 rule joints 179 biscuit jointer 167 | 
paint adjustable 120 polyethylene glycol (PEG) rule-joint cutters 179 chisels 128 
acrylic 325 all-metal 120 297 Safety 171 circular saws 163 
application 325 bench 118-21, 124, 244 polymezization 323 side fence 171-2 design 72-3 | 
brushes 325 benchrebate 122 polytetrafluoroethylene spindle lock 171 fret saws 209 
finishes 324-5 block 123 (PTFE) 110 sub-base 177 health and safety 236 
metallic 325 bullnose 122 polyurethane resins 320 templates 176 figsaws 159 
onecoat 324 combination 126-7, 245 polyurethane vamish Thalving joint 178 macnines 189 
pads 325 compass 125, 282 320-1 through dovetail joints machine-shop 188 
primer 324 cutters 125, 127 polyvinyl! acetate (PVA} 180-1 mitre saw 201 
rollers 325 dismantling 120 adhesives 334 trammel 172 planers 169, 213 
solvent-based 324 jack 118-19 Porosity 15 variable speed control 171 power drilis 155 


power routers mM 
radial-arm saws 195 
ruler 280-1 
sanders 183, 186 
spectacles 236 
spraying 327 
steaming 275 
surface finishes 312 
thicknesser 213 
salad bowl oil 332 
sanders 
abrasive belts 184 
abrasive papers 186 
abrasive Sheets 184 
aluminium oxde # 


antistatic additives 186 


base plate 185 

pelt 183 
bench-mounted 184 
carving 186 

continuous 'unning 183 
cordiess 184 

delta 185 


disc 186 
dust extraction 183, 185-6 


electrical insulation 183, 


185 
lace mask 183 
fifing 184 
finishing 186 
flexible-shaft 186 
handgrips 183 
lubricants 186 
model-making 186 
no-load speeds 183 
nylon-fibre pads 309 
orbital 184, 185-6 
paim-gnp 184, 186 
platen 183-4 
randororbital 185 
safety 183, 186 
sanding frame 183 
sanding rates 185 
silicon carbide 186 
Stearates 186 
working overhead 186 
sanding 308-11 
sanding blocks 310 
sanding sealer 311, 317, 
331 
sanding sequence 3711 
sandpaper grading 309 
sap 10 
sapwood 11, 56 
sash cramps 245 
sawdust 166, 236 
sawhorses 112, 161, 164, 
232, 235 
sawmilis 12 
saws 
backsaws 113 
balance 110 
band 202-7 
bead 113 
blades 115, 188, 190, 194, 
196, 201, 204, 
bhitz 113 
bow 114-15 
chop 200-1 
ccular 162-7 
clamping 117 
compass 114-15 
Coping 114-15, 250-1 
croSscut 111, 117,273 
curve-cutting 114-15 
Govetail 113, 117 
filling 117 
frame 111, 112, 203 
fret 114-15, 208-10, 289 
handles 110 
handsaws 110-12 
Nardpoint 110 
hole 157 
Japanese 116-17 
liGsaws 158-61 
mitre 200-1, 273 
Padsaw 114 


panel 111, 117 
points per inch (PP!) 110 
power 208-10, 276 
powered fret 208-10 
radiat-arm 194-9, 273 
ripsaw 117, 117 
saw file 117 
saw set 117 
sharpening 117 
table 188-93, 203, 
207, 208 
teeth 110, 204 
tenon 113, 117 246, 
Zions 
topping 117 
veneer cutting 56, 280 
scale drawings 104 
scate models 104 
scaled grids 301 
scorp 139 
scraper plane 140 
scrapers 140-1 
scratch stock 126 
screwdrivers 
bits 143, 156 
cabinet 148 
engineer's 148 
offset 148 
Phillips 149 
Posidriv 149 
power 149 
ratchet 148 
stubby 148 
Supadriv 149 
tips 149 
screws 
clearance holes 149 
cluteh-head 336 
counterbonng 149 
cross-head 336 
cups and covers 337 
heads 337 
inserting 149 
pilotholes 149, 336 
removing 149 
screw connector 340 
screw socket 340 
shankless 336 
sizes 336 
slotted 73, 336 
scribed fillet 103 
scribing 109 
scrub plane 118 
seed lac 316 
shakes 14, 56, 273, 276 
sharpening stones 
bench stones 132 


Black Arkansas stone 132 


carver's stones 132 
diamond stones 132 
dressing stones 133 


finishing-grade stones 133 


grades 133 


Hard Arkansas stone 132 


knife-edge stones 132, 
135 


metal lapping plates 133 


Novaculite 132 


oilstones 121, 125, 132-3, 


280 
fegnnding 133 
slipstones 133 


Soft Arkansas stone 132 
Stone files 133, 135 
tapered cones 133 
teardrop-section stones 
132 

waterstones 133 


Shaving horse 139 


shavings 236 
shellac 306-7 315, 316-17 
318 
shelves 
adjustable 92, 95 
back rail 93 
bullt-in unit 103 
chipboard 93 
dimensions 91 
eye-level 91 
fixed-shelf units 93 
height 91 
lightweight loads 93 
MDF 93 
plinth 93 
shelf studs 92 
shelf units 92-3 
shelf wires 92 
side panel 93 
solid-wood units 92-3 
wall-hanging unit 93 
workshop 232-3 
shooting boards 123, 235 
shoulder line 238, 240, 
241-3 
shoulder plane 122 
shrinkage 13, 14, 73, 76, 
96, 99, 101, 238, 281 
side fence 158 
silicone 330 


silicon carbide 132, 


144,308 
silver sand 291 
single fonners 277 
sizing 281 
skewed tenons 255 
sliding bars 200 
sliding bevel 107, 255 
sliding cut 201 
sliding table 189, 192 
sliding-door lock 341 
slip mouldings 101 
slipstones 128, 133 
smoke detectors 232 
smoothing plane 119 
softwood 10, 11, 14, 
18-27, 297 
softwoods of the world 
cedar of Lebanon 21 
Douglas fir 26 
European redwood 26 
hoop pine 18, 20 
larch 18, 22 
Norway spruce 23 
Parana pine 18, 20 
ponderosa pine 25 
Queensland kaun 19 
nmu22 
sequoia 27 
silver fir 19 
sitka spruce 23 
sugar pine 24 
western hemlock 27 
western red cedar 27 
western white pine 24 


yellow cedar 18, 21 

yellow pine 25 

yew 27, 274 
solvent stains 313 
spade bits 156 
spirit stains 313 
spirit varnishes 321 


spokeshaves 138,273,282 


spray booth 327 
spray guns 326 
spraying finishes 326-9 
spraying techniques 329 
springwood 1} 
stains 

acrylic 313 

011313 

solvent 313 

spirit 313 

wax 315 

wood 321 
stays 72,97-8, 342 
steam bending 273 
steam chest 273, 275 
stearate 309 
steel rule 106-7 
stick lac 316 
stomata 10 
stone files 133, 135 
stopped chamfer 215 
stopped housings 122 
stopped rebates 122 
stops 9/7 
storage 

alcove unit 102 

boards 66, 233 

built-in units 102—3 

construction 91-103 

design 70-1 

dividing panel 103 

fitted-frame 103 

hanging rail91, 103 

kitchen units 94 

modules 102 

plinth rails 102-3 

posts 102 

reach 91 

side panel 102 

timber 233 

trays 102 
straightedge 106-7, 158, 
161, 172, 244, 280 
stretcher rails 82-4 
stringing lines 287 
stropping paste 133, 134 
stropping wheels 136 
strops 133, 134-5 
stub tenons 100 
stumpwood 15 
summe:rwood 11 
suppoit strap 273 
surface checking 14 
surface finishes 312 
surface laying 288 
surface planing 214 


sutface preparation 306-7 


Surfonn tools 141 


Peer eeeeee eee CeCe ee eee) 


table saw 188-93, 203, 207 


tables 
construction 85-90 


design 85 

desk 87 

dining 85 

draw-jeaf 

drop-leaf 88 

flip-top 90 

folding-top 90 

frame 86 

gate-leg 88 

hinge 339 

insert 188 

knuckle joints 89, 90 

modesty board 87 

occasional 85 

Pembroke 89 

refectory 88 

side 90 

work 85 
tack lifter 147 
tack rag 311 
tacks 337 
tambours 98 
tang 129, 131, 139, 141 
tape measure 107 
tapered lath 307 
teak oil 332 
teardrop-section stones 
132-3 
teeth per inch (TPI) 710, 
204 
temperate forests 17,29 
temperate hardwoods 17 
tenon 100, 199, 207 255 
tenon saws 113, 117 246, 
251, 273 
test strip 314 
thicknesser table 212 
thicknessing 215 
three-dimensional curves 
206 
thumbscrews 109, 115 
timber 

alternative sources 17 

clear 14 

colour 18, 29, 77 

comb-grain 12 

cuts 12 

dimensioning 109 

edge-grain 12 

farming 16 

firsts 14 

firsts and seconds (FAS) 14 

flat-grain 12 

flat-sawn 12 

green 273 

milling 12 

mould 17 

plain-sawn 12 

plywood 65 

quarter-sawn 12 

recycled 17 

rift-sawn 12 

scraps 233, 238 

slash-sawn 12 

squanng up 109 

storage 233 

trade 16 

vertical-grain 12 
timber connector 337 
tools 

band saws 202-7 

biscuit jointers 166-7 


braces 142-4 
chisels 128-31 
circular saws 162-5 
cramps 150-2 
drawknives 139 
files 141 
fret saws 208-10 
gouges 130-31 
grinders 136-7 
hammers 145-7 
hand drills 142-4 
hand tools 106-52 
handsaws 110-17 
jigsaws 158-61 
machine 188-230 
mallets 146 
marking 106-9 
measuring 106-7 
mitre saws 200-1 
Parting 294-6, 301 
pillar drills 216-17 
planers 168-9, 210-15 
planes 118-27 
portable power 236 
power drills 154-7 
power tools 154-86 
tadial-arm saws 194-9 
tasps 141 
touters 170-81 
sanders 183, 218-19 
scrapers 140 
screwdrivers 148-9 
sharpening stones 132-5 
spokeshaves 138 
storage 232, 234 
Surform 141 
table saws 188-93 
tnmming 280-1 
veining 295 
veneering 280-1 
woodturning lathes 
220-30 
toothing plane 280-1 
tourniquet 115 
tracheid cells 10-11 
tracing paper 104 
trammel 161, 174 
trees 
Angiospermae 10, 29 
annual rings 11, 12, 13 
bark 11, 14, 56 
bast 11 
bole 70 
broadleaved 29 
cambial cells 11 
carbohydrates 11 
carbon dioxide 10 
cellujar structure 10 
coniferous 10, 18 
conservation 16-17 
deciduous 10, 29 
deforestation 16-17 
earlywood 11 


endangered species 17, 29 


energy sources 16 
evergreen 10, 29 
extractives 11 
food storage 10 
fossil fuels 16 
fungus 11 

global warming 16 
grafting 18 


greenhouse effect 16 
Gymnospermae 10, 18 
hardwood 10, 11, 17 
hardwoods of the world 
30-55 
heartwood 11 
industry 16 
insects 11, 14, 17 
latewood 11 
leaves 10 
lignin 10 
logging 16 
mining 16 
nutnents 10, 11 
overcutting 16 
oxygen 10 
phioem 11 
photosynthesis 10 
pith 11 
pollination 18 
pollution 16 
radiation 16 
ray cells 11 
regeneration 29 
root system 10 
sap 10 
sapwood layer 11 
softwood 10, 11 
softwoods of the world 
19-27 
Spermatophyta 10 
springwood 11 
stomata 10 
summerwood 11 
trached cells 10, 11 
trunk 10 
trenching 201 
trimming tool 280-1 
try plane 118-19, 244 
try square 106-7 151 
tung oil 320, 332 
turntable 327 
twist drills 142, 144 
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upholstery tacks 147 
urea-formaldehyde glue 
278, 286, 334 

U.S. Product Standard 64 
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vacuum cleaners 236 
vamish 315, 320-3 
veining tools 295 
veneer 
adhesives 334 
bandings 287-8 
bending 276 
blisters 284-5 
blockboard 66 
board joints 268 
book matching 283 
brick construction 282 
burr or burl 59, 285-6 
butt 59 
buying 58 
caul286, 290 
coloured 
colouring 315 
crown-cut 60 


curl 58, 61, 285, 286 

curly-figured 60 

curved surfaces 282 

cutting methods 56-7, 

58, 109 

design 76 

diamond matching 28 

faults 56. 58 

figure 58 

flattening 282 

flitches 56 

flush doors 97 

four-piece matching 283 

freak-figured 61 

grading 56 

groundwork 280, 281-7, 

290, 292 

hammer 280, 284-5, 287 

hand 284-5 

inlay motifs 287-8 

inspecting 58 

joining 282 

kerfing 272 

knife checks 57 58 

lamination 276 

laminboard 66 

lippings 270 

logs 56 

mail-order 58 

marquetry 289-91 

matching 283 

open and closed faces 57 

panel 287 

parquetry 291-2 

pictures 290 

pins 281 

Plywood 64-5 

preparing 282-3 

production 56 

punches 280 

tay-figured 62 

reconstructed 63 

repairs 307 

resin ducts 56 

rotary cutting 56 

saw 56, 280 

sawing 289 

shading 291 

slip matching 283 

splines 239 

storing 282 

striped or ribbon 62 

stump of butt 58 

surface laying 288 

tape 281 

tonal variation 283 

tools 280-1 

trunk 58 

types 58 

wild-grain 58 

window method 290 
vices 

bench 139 

carver's 298 

engineer's 294, 298-9 

pattern-maker's 299 

woodworking 234 
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waferboard 67 
wall cabinets 91 


waney edge 18, 109, 191 
wardrobe units 95 


warping 14 A 


wastage 104 
waste 128, 142-3, 294, 
296, 302 
waster 290 
waterstones 133 
wax dressing 331 
wax filling sticks 306-7 
wax polish 330-3 
wax stain 315 
wet-and-dry papers 308 
wheel marking gauge 108 
whetstone 134, 136, ’ 
296, 303 
white polish 317 
winding 107 
wire edge 134-5 
wood 
air-dried 13, 273, 276 
annual tings 11-13 
balsa 29 
bark 11 
bast 11 
bending 272-3 
bleaching 312 
botanical classification 18, 
29 
bowing 14 
bruising 146 
burr 15 
butts 12 
cambium layer 11 
carbohydrates 11 
carbon dioxide 10, 16 
carving 297 
cell stiucture 11, 13, 15 
climate 18, 29 
colour 18, 29, 297 312-15 
compression 12 
converting 12 
cracks and holes 307 
crossbreeding 18 
defects 14,56 
dents 307 
diffuse-porous 15 
discoloration 312 
drying 13 
durability 15 
earlywood 11, 15, 18 
endangered species 17 29 
endsplits 14 
fibres 15 
figure 12, 15, 18, 29, 56, 
297 
files 141 
filling 306-7 311 
finishes 10, 18,29, 306-32 
French polish 316-19 
grading 14 
grain 10, 15 
green 273, 297 
hardwood 10, 11, 14, 17 
29-55, 297 
heartwood 11, 56 
honeycomb checks 14 
ingrown bark 14, 56 
kiln-dried 13, 273, 276 
knots 14, 56, 156, 276, 
281, 325 
lacquer 320-3 


walnut 274 ‘ 
waney edge 18, 109, 
warping 14 ‘ 
water stains 14 — 
wax polish 330-1 __ 
workability 297 
wood files 141 
wood stains 321 
wood stopper 306-7 
wooden plane 120 
woodscrews 336-7 
woodtuming sticks 
woodworker’s bench 
234-6 

woodworking vices 234 
workbenches 232-3, 
234-6, 298 

workshop 232-3, 236 
worktable 189, 195 
worktop 91. 234 
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yellow cedar 18 


Authoritative, superbly crafted and easy-to-use, Collins Complete 
Woodworker's Manual is the one book every woodworker needs. 
This brand new edition has been greatly enlarged and updated to incorporate the latest 
in technology, craft and design — confirming its status as the most comprehensive guide 


to woodworking ever published. 


| many new wood types featured, with each wood given a separate in-depth treatment 


enlarged section on power tools, looking especially at the new breed of cordless tools 

\| inspiring examples of actual cious work, both traditional and modern, to stimulate ideas 
step-by-step joint making, from the ianlex butt joint to the most accomplished dovetail 
all the main Gecoestive cans explained. - bending, woodcarving, veneering and eed 


iH hugely expanded section on finishes, from French polish to modern varnishes and lacquers. 


—— {special | look: at worldwide tree conservation and how to take a responsible attitude 
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‘This terrific tome covers all aspects of woodworking, catering for everyone = the 
outright novice to the more adept and adventurous among us... Clear instructions, 
_ excellent illustrations and crisp colour photography make.even the more 
complicated aspects of woodworking seem easier, with plenty of tips throughout’ 
=o Good Woodworking Magazine 
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